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Gray Iron Castings Cover the Ele- 
ments in a Radiant Type Superheater 


and products of combustion. In one 
type of installation designed especial- 
ly for marine work, a radiant heat su- 
perheater, such as that shown in the 
accompanying illustration, is placed 
in the combustion chamber. Two 
horizontal headers are located at the 
backs of the boilers and are con- 
nected with the vertical heat absorp- 
tion elements. To meet the severe 
operating conditions, gray iron cast- 
ings are used in the construction of 
the elements. These consist of seam- 
less steel tubing covered with gray 
iron. The iron is poured directly on 
the curved portion of the tubes and 
gray iron castings are shrunk upon 
the straight sections of the steel tub- 
ing. The manufacturers claim that 
type of superheater gives virtually an 
indestructive element while at the 
same time it is easy to clean. 
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RUSSIANS 


Modern ‘Tractor 


In Operation 


plant, Leningrad. Manufacture of tractors was 
started on a small scale but local facilities were 
found to be limited and production too slow. 
As a result, B. F. Grachev, director, Putiloff 
plant, visited the United States with a delega- 
tion of Russian engineers to negotiate with 
American engineering firms and manufacturers 
for the design and equipment of a tractor plant 
to produce 10,000 tractors a year according to 
American automotive practice. 
One of the greatest difficulties encountered in 
the manufacture of tractors prior to the erection 
Fig. 1—Castings Are Poured at the Bend of the of the new tractor plant, was the practical im- 
Continuous Conveyor Unit possibility of securing castings of a quality suit- 
able for tractor parts. Consequently one of the 
HE Soviet five year industrial program, most important features of the entire project 
I know as the Piatiletka. was a colossal was the construction of the foundry department. 
undertaking for a country, which in addi- a. i. bndsongen er, Seen ee, pe 
tion to having an exceptionally limited in- ©°™Mission, was delegated to take charge of the 
foundry department of the project. He made 


dustrial background, is confronted by a _ be- ; et ' 
: . ‘. , ae , an exhaustive study of the subject and preparec 
wildering maze of social, political and economic : J See Pewee 


problems. 

However, in recent years, Russia has con- 
tracted with American engineering firms to aid 
in its industrial development. Many engineers 
have gone to Russia to construct large plants 
and to supervise the instruction of the workmen 
to be employed there. Those who have been 
in the country and have seen the industry of 
the people and the almost insurmountable 
obstacles that they must overcome, feel that the 
Russians must be given credit for the courage 
and confidence with which they enter into the 
work. 

Russia has practically unlimited natural re- 
sources and it is logical that the basic industries 
should be built up first because they will pro- 
duce the quickest returns. The Piatiletka calls 
for a rapid development of agriculture and farm 
equipment was necessary to carry out such a 
program. It was thought that farm tractors 
could be produced as an aid to agricultural 
development and accordingly a tractor depart- 


Fig. 2—Mold Conveyor in Operation Showing the 


ment was organized in the Krasny Putiloff Common Tunnel for Exhausting Mold Gases 
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-} Foundry 


) By C.R. Cady 


the necessary production data 
including detailed blueprints of 
castings, general characteristics 
of available raw materials and 
1 preliminary plan for the ex- 
ecution of the work. 

U.S.S.R. through the Amtorg 
‘rading Corp., New York, made 

contract with Frank D. Chase 


Ine., Chicago, to act as foundry Fig. 4—Metal Is Tapped from the Forehearths Into Hand Ladles That Are 
Mounted on Monorails 





onsulting engineer. The con- 
ract included the design of the foundry, plans’ tures had not been started. Shipments of ma- 
nd specifications, supervision of the purchase chinery continued to arrive during the month 
nd installation of equipment, of December. As time passed 
placing the foundry in operation ; building construction progress- 
ind instructing the operating ed, foundations and floors were 
organization and workmen. laid, structural supports were 
Production requirements were fabricated and erected, and 
alculated at 50 tons of castings machinery installed. The foun- 
r day of 14 hours divided into dry was placed in operation on 
two, 7-hour shifts. Fifty-three March 1, 1930, two and one 
lifferent types of castings rang- half months from the _ time 
ng in weight from 2 ounces to machinery foundations were 


20 pounds were to be _ pro- started. That was a remark- 





luced. ably short time, considering 

The first shipment of ma-_ Pig. 5—Forehearths Are Used on AU that the work was accomplished 
hinery was delivered at the the Cupolas entirely by Russian workmen 
plant Dec. 4, 1929 at which time with no previous experience in 


he building was enclosed only partially, and’ that kind of work and with only the most primi- 
iachinery foundations and supporting struc- tive tools and handling equipment. Building 


eee are ¢ 





Fig. 3—New Tractor Foundry After Erection. The Smoke at the Right Shows That Operations Have Bequn 
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Fig. 6—Molding Stations, Equipped 
with Overhead Sand Hoppers, Are Lo- 
cated Between Two Conveyor Lines 



























materials were extremely difficult to 





obtain, structural supports were fabri- 





cated with hand tools at the site and 





erected piece by piece, and machinery 





and heavy materials were unloaded, 








moved and erected entirely by hand 
methods Delayed building opera 
tions also interfered with the prog 
ress of erecting machinery New 





and untried rules and regulations 
governing labor constantly are being 







put into effect in good faith by the 





government but many laws work out 


to the actual detriment of rapid in 







dustrialization 





Inexperienced Men Used 





In organizing for operation of the 





foundry it was decided to use work 
foundry Fig. 7—Molds Are Taken from the 


Continuous Unit to the Shakeout 






men totally inexperienced in 
work as they could be instructed more 






easily than those who had worked in 





the old foundries and whose exper! 


ence would be a _ detriment While 






that was an extremely difficult under 





taking in view of later events it 





proved to be the proper course 
Following the first heat on March 1, 


successive heats were taken and each 







man was instructed and trained in 
his duties until March 17, when con 
tinuous operation was started with 
one 7 hour shift per day. Conditions 
gradually improved and on April 6 
the force was doubled and two shift 










operation was started During this 





time the production was small but 





the castings produced were of excel- 
lent quality indicating that the main 
difficulties had been solved Imnum- 
rable difficulties had to be overcome 
in swinging a totally inexperienced 








force of men into production, but as 





the workmen were willing and eager 





¢ 


to learn and, in most cases; capable o 





mastering their tasks, the first 
troubles and difficulties were soon 
forgotten 

During the construction of the 
foundry, laboratory investigations and Fig. 8—Cores Are Made on 17 
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experiments were carried on with 
available raw materials. Complete 


sand laboratory apparatus made by 
Harry W. Dietert, Detroit, was pur- 
chased and shipped in advance of 
other foundry equipment. That ap- 
paratus was set up in a temporary 
laboratory and the local natural mold- 
ing sands were investigated carefully 
and found unfit for use. However, a 
synthetic molding sand was developed 
which gives satisfactory results. That 
sand is made from a mixture of fine 
river and silica sand with the addi- 
tion of suitable quantities of fire clay, 
sea coal and ground pitch, all of which 
are obtained easily from local sources 
The core sand mixtures also are made 
from the same grades of sand used 


for molding. 





Analyses Vary 





Pig lLron 





An investigation of the pig iron 
used in the old foundries showed that 
the analysis varied so widely from 
the standard that it was impossible 
to control the analysis of castings 
properly While some of the coke re 
ceived was of fair quality, many cars 
were found to be totally unfit for use 
in the cupolas. A metallurgist was 
sent to South Russia, the source of 
supply, to supervise the sorting and 
loading of pig iron and coke which 
greatly improved the conditions. All 
raw materials when delivered to the 
plant are inspected and analyzed and 
if they do not comply with a rathe. 
liberal specification, are rejected 
The foundry is 340 feet long and 
200 feet wide. Two 20-foot extensions 
on the right hand side of the build 
ing looking down the shop from the 
cupolas are used for unloading raw 
materials. One is located at the « upola 
end and is used for unloading pig 
iron, scrap, limestone, flurorspar, coal, 
fire brick, fire clay and fire sand while 








Machines of the Rollover Type 
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noise from one will not 


Vhiting 


e other is situated at the opposite 
nd of the building and serves as a 
int to unload molding and core 
nd. The building is constructed of 
einforced concrete, cement blocks 
id structural with beams on 
foot centers and is designed to fit 


steel 


xactly the requirements for opera- 
on. The arrangement of the shop 


such that the proper relation exists 
tween departments and necessary 
ansportation of materials has been 
educed to a minimum. 

laws governing the safety, 
and convenience of workmen 
For that reason it was 
isolate each department 
smoke, dust or 
interfere with 
believes that 
times the 


Soviet 
ymfort 
e rigid. 
ecessary to 
» that the gases, 
nother. The author 
ystem to be worth many 
dditional cost. 

Lighting 
derable 
iilding is not 
nd steel as many 
windows 


been given con- 
thought. Although _ the 
constructed of glass 
are in the United 
supplemented 
ample 
have 


also has 


ites, large 
th A shaped skylights 
v light Electric lights 
een installed to aid the workmen on 
Bulbs mounted in 
yme reflectors which give a desirable 
horizontal sul 


give 
also 
are 


oomy days 


eflection of light over 


ces and practically eliminate glare 
Materials Stored in Bins 

Raw materials are unloaded from 

Ss, aS previously described, by two 


cranes made by the 
Harvey, Ill., and 
bins in the 


ton capacity 
Corp., 
insported to 
om at the rear of the cupolas 


are 
storage 

There 
e 18 bins, 20 x 23 feet, for pig iron, 
el scrap, gates and sprue, coke, fire 
fluorspar, coal, fire 
and 
bins are a balcony 


a part of the bins neat 


od, limestone, 
ck, fire clay, fire sand refuse 
iller located on 


fending ove! 


the cupolas Raw materials are 
ved from the large to the small 
s as required from which they are 


eighed and charged into the cupolas 
15-inch 
made by the Cutler 
Milwaukee, and by a 


terials are handled by two 


ne magnets 


mmer Ine. 


Fig. 9—Primitive Methods Prevailed 
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Unloading, 





A Cafeteria 


or Mac 


Erecting 


Moving 


Is Operate d for 





hinery Available 


Work 
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and Erecting 


the Benefit of the Workers in the 





Plant 


bucket 

York. 
four 

Corp., 


electric grab 
New 
equipment consists of 
by the Whiting 
lined to 26 


% yard 
made by the Hayward Co., 
Melting 
made 
which 
others to 36 


capacity 


cupolas 
inches 
The 
alter- 


two of are 
and 


larger 


the inches 


cupolas are operated on 


nate days and remain in blast during 
the entire 14 hours daily operation. 
The smaller cupolas are for shorter 
heats and supply metal for piston 
rings and other castings requiring 
special metal Blast is supplied by 
four blowers manufactured by the 
Wilbraham-Green Blower Co., Potts 
town, Pa., and is measured by blast 
meters made by the Charles J. Clark 
Blast Meter Co., Gladbrook, Iowa 


Forehearths Installed 


Due to the uncertainty of melting 


materials, forehearths have been in 
stalled to facilitate any necessary 
treatment of the molten metal The 
forehearths also serve as reservoir 
mixing ladles Oil burners supplied 
by the Hauck Mfg. Co., Brooklyn, 
= = and blowers made by the 


Hartford, Conn., 
forehearths, 


Spencer Turbine Co., 


are used for heating the 

the ladle drying oven and the welding 

furnace. 
Molding 


activities in the foundry 


are divided between two _ sections 
The smaller section, 40 x 60 feet, is 
used for the manufacture of small 
castings and piston rings It is 
equipped with 7 molding machines 
made by the Osborn Mfg. Co., Cleve- 
land. The machines are of the jolt, 
squeeze type of which 4 are used for 
the production of small castings and 
3 for the manufacture of piston rings 
That bay also is equipped with mono- 
rail equipment for the transportation 
of molten metal That section of the 
foundry is located at the left of the 
cupolas. A storage for flasks, pat- 
terns and supplies is located on the 


same side of the cupolas and between 
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materials storage and the 
molding room. 


the raw 
small 

The 
feet, is 
and shakeout 
with continuous 


castings 
room, 80 x 100 
pouring 


molding 
between the 
and 

molding 


main 
located 
rooms is equipped 
two units, 
machines, conveyors, sand 
etc. Molds are 
molding machines supplied 
Osborn Mfg. Co., Cleveland, 
of various types. The continuous 
molding unit on the right is used for 
the manufacture of the following cast- 


Cylinder block; crank case; 


molding 
made on 
by the 
and are 


hoppers, 


Ings: 


cylinder front cover; dash with lining; 


rear wheel real 
axle housing; 


and front wheels. 


hub; cylinder head; 
transmission housing; 
Two machines, one 
making the cope and the other the 
make 199 molds each day 
Copes are made on a jolt stripping 
machine while turned out 
on a jolt, rollover, pattern draw ma- 
chine with a table and 
power rollover. 


drag, 
drags are 


swing out 


Molds Many Type Castings 


Two machines of the same types 
and making the same respective parts 
of the mold are located along the 
other continuous unit. ma- 
chines produce the radiator top tank; 
member; manifold; dif- 
radiator bottom 


bowl. A 


Those 


radiator side 
ferential housing; 
tank; and the air 
total of 236 molds is required from 
those machines daily. Each mold 
contains two castings except those for 
tank and the mani- 


one each 


washer 


the radiator top 
fold which contain 


Rear wheel hub and cylinder head 
machines along 
while 


transmission 


castings are made on 
the right hand 
neto coil 


conveyol mag 


castings, hous- 


ing plates, foot bracket, steering 
radiator top tank connections, 
shifter plate, clutch 


made on the left 


wheel, 
flywheel, gear 
lever bracket are 
All those 
types of 


castings are made on the 


machines. Copes are 
squeeze stripping ma- 
drags on_ jolt, 
draw 


same 
made on _ jolt 
and rollover, 
pattern 
machines produce 509 


chines 
squeeze, machines 
Those 4 
daily 
Rear axle 
housings, and front wheels are made 
on the right hand conveyor. 
castings are made on 3 machines, one 
controlled, jolt, 
and 
The 


used 


molds 
housings, transmission 


Those 


of the = air 
power rollover, pattern draw type, 


powell 


2 power-jolt, stripping machines 
stripping machine is 
transmission 
that 
machine is used to 
Total 
186 molds per day The remainder oft 


second jolt 


only when housings are 


made and in cause the rollover 


make green sand 


cores average production is 


the castings are made on jolt squeez 


machines located either on the left 


unit or in the small 
Total 


excluding 


hand 
eastings 


conveyvol 
department uveragce 
mold 


rings is 1147 


daily production 
Piston rings are 

foundry 
type 
Daily 


piston 
small 


made in the castings 


on 5 air operated, squeeze: ma- 


chines with 4 in a mold. pro- 


46 


total of 53 
made 


cast- 


duction is 1272 molds. A 
different types of 
in the foundry and 
scheduled for 


castings are 
8809 good 
production 
1 to 20 


type ot 


ings are 
Castings pe 
and daily mold production pe) 
from 1 to 355 exclusive of 
Pattern 

made 


mold vary from 
castings 


rings changes on 


piston 
each machine are only at in- 
tervals of several days. 

Molds are 
run down a roller conveyor to the con- 
tinuous conveyor, and are placed on 
it to be poured. That operation is 
performed at the end of the conveyor 
near the cupolas. Metal is delivered 
to the pouring stations by monorails, 
supplied by the Louden Machinery Co., 
Fairfield, Iowa, which are located at 
the outside points as the conveyors 
approach the turning points. The 
two continuous units are located close 
together so that the inner sections of 
the unit into a common tunnel 
where the gases rising from the molds 
after poured are exhausted 
to the atmosphere. Chain Belt Co., 
Milwaukee, supplied the mold con- 
veyors and the sand handling and dis- 
tributing equipment. 

After tunnel, 
the molds are roller 
conveyor to a shakeout machine made 
Foundry Engineering 
Cleveland. After 
been shaken out, 
boards are re- 


made on the machines, 


pass 


they are 


through the 
ovel a 


passing 


carried 


by the Stoney 
& Equipment Co., 
the castings have 
the flasks and bottom 
turned to the molders on a roller con- 
branches to the respec- 
A view of the shake- 


veyor with 


tive machines. 


out is shown in Fig. 7. 
Hoppers Are Above Machines 


Sand is supplied to each molding 


in the main bay by hoppers 
and 


and 


machine 
machines 
Both jaw 
openings are 


above’ the 
manually. 
type hopper 
depending 

that is to be served. 


located 
operated 
chute pro- 
upon the machine 
Compressed air 
by the Curtis 


Louis, 


vided 


hoists made 
Pneumatic Machinery Co., St. 
of capacities varying from 500 to 4000 
pounds, are used to lift the molds 
from the machines to the conveyors 
The hot castings storage room and 
the cleaning and finishing depart- 
ments are located at the rear of the 
devoted to the molding and 
The cleaning 
operations are carried 
After the 
castings 
core 
operation 
machines manufac- 
Foundry Engi- 
Cleveland. 
Lo-ton 


opel ated 


section 
shakeout operations. 
and finishing 


out in separate rooms 


enstings arrive at the hot 


taken to the 
that 


storage, they are 


knockout room where 
is performed on 
tured by the Stoney 
neering & Equipment Co., 
That 


crane The 


oom is served by two 
custings then pass to the 
which are located in 


There 


two 36 x 72 


tumbling mills 


nothe room they are 

inch 
round 
round 


Sup- 


tumbled it one of 
inch 
inch 
unit is 
unit and is 


mills, four 36 x 72 
mills or three 30 x 60 
mills Each tumbling 
with a monorail 


square 


plied 


equipped with du 
ment. The tumblir 
by the Whiting (¢ 


and the dust arre 


the Pangborn Corp., 


Following the t 
the castings are 
another room whe 
ground, 
The supp 
ton cranes It a 
stand type grinde: 


sandblaste 


room 18 


Norton Co., Worcester, 


unit made 
Hagerstown 


blast 
Corp., 


St arrestor 
1g mills were mar 
‘orp., Harvey, II 
stor equipment 

Hagerstown, M 


equ 


umbling 
» transported 


operat 
e they are chippe 
ad, and 

lied with 
Iso contains tw 


inspecte 


four 


s supplied by tl 
Mass., a san 
Pangbo 

weldir 


by the 
Md., a 


furnace, a scale, benches for chippin 


and grinding, 
benches. 


testing 


and inspectio 


Core Room Is Large 


The 
located at the rig 
department. It ext 
tion of the buildi 
storage of raw ma 
conditioning unit 
age bins at 
shop. The 
with 17 core maki 
by the Osborn M 
2 sand milling mac 
National Engineer 
a wire straightenir 
chine, and 6 
supplied by 
Co., Cleveland. 
ped with recording 
are fired with coke. 
making, arbors a 
also are provided 
core room showin 
chines in operat 
Fig. 8. 


core room, 


core 


and the 
the opposite 


rack 
the Foundry 
The ovens are equi} 


60 x 180 feet, 

ht of the moldi1 
ends from that se« 
ng devoted to th: 
terials to the san 
sand sto 
end of tl 
room is equippe 
ng machines ma 
fg. Co., Clevelan 
*~hines made by the 
‘ing Co., Chicag 
ig and cutting m 
type core ove! 
Equipment 


thermometers 
Benches for cor¢ 
nd core 
: A 
g the 
ion is 


assemb 
view of the 
rollover n 
shown 


Storage space for core and moldir 


sand is located a 
room. The 
space is located ne: 


core 


and is accessible e 
partment. 
by a 4-motor, 1 c 
bucket crane mad 
Corp., Harvey, Il. 
conditioning 
the Chain 
cated at the rear ¢ 
Here sand is recon 
with 


equipment, 
Belt Co., Milwaukee, is lo 


necessary new 
required properties. 
has been treated it 


t the rear of t 


core sand _ storage 
irest the core roo! 


asily from that de 


The sand storage is serve 


ubie yard capacil 
e by the Whiti! 
The molding sant 
supplied b 


yf the storage bin 
ditioned and mixed 
sand to give the 
After the sar 
is transported by 


overhead conveyors to various points 


shop and 
molding 


in the 

over the 
floor 
cluding 
machine 


gasoline 


delivery ¢ 
shop is ; 
power, li 
by the Clark True 
Creek, Mich. 

As has been said 
laws regarding tl 
and 
rigid. 
and 


convenience 

Each 
ventilated a 
locker and 
maintained A 
operated = in 
foundry 


depa 


conj 


Those «de 
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toilet and wash 
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Gener: 
materials i! 


placed in 
machines. 


of castings to the 
iccomplished by 

ft trucks supplie 
‘tractor Co., Batt 
previously, Sovi« 
1e safety, comfo 
of workmen a 
ritment is heate 
nd large showe 
rooms 

cafeteria also 
unction 


partments togethe 


with t! 
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with the offices of the superintendent, 
foremen, clerks, and labor represent- 
ative, and that space used for labora- 
tory are located along the left wall 
of the building between the small 
castings foundry and cleaning room. 

Many foundry projects have been 
under construction in Russia for the 
development of the 5-year industrial 
program of the Union of Soviet 


Socialistic Republics but the Krasny 
Putiloff foundry has the distinction of 
being the first to be completed and 
placed in successful operation. The 
Russian government is proud of the 
new foundry and has made a series 
of motion pictures which depicts the 
history of the construction and opera- 
tion of the plant. The history begins 
with the start of construction and 


shows details of operation. The films 
have been exhibited throughout 
Russia. 

The entire project was carried out 
under the supervision of the author as 
foundry engineer, Frank D. Chase 
Inc., Chicago, assisted by George H. 
Bowers. William H. Velie, Chain Belt 
Co., Milwaukee, acted as erecting engi- 
neer for conveying equipment. 


Discipline Aids Safety Effort 


By J. W. Beall 


HE greater portion of Ameri- 

can industry already has made 

its way through the first two 
stages of the war against accidents, 
namely: the machinery guarding and 
the safety-education stages. That 
statement is true insofar as the larger 
units of industry obtain, but there 
are thousands of the smaller plants 
and groups of workers throughout the 
country that must fight for safety. 
Possibly these smaller groups may 
profit by the earlier experiences of 
the larger industries. It is possible 
that if more effective means and meth- 
ods of combat can be devised, these 
tardy groups may be led into quicker 
iction and greater results. With that 
end in view two plans of strategy for 
development of safety are submitted. 
They are: Purposeful elimination of 
misguiding sentimentalism from acci- 
dent prevention and charging acci- 
lent costs, along with production and 
overhead costs against the department 
n which the accidents are permitted 
to occur and disciplining offenders. 


Rules Are Disobeyed 


Probably some will denounce the 
fact that divorcing sentimentalism 
from safety work is advocated. There 
ire few safety supervisors who at one 
time or another, have not felt in- 
‘lined to become hard-boiled when 
ome unfortunate, misguided worker 
1as confronted him in the swelled- 
hest attitude of a hero, a_ self 
inointed martyr, demanding mone- 
‘ary compensation, future special 
rrivileges, tolerance of malingering 
ind a lifetime job. Why? Because 
e violated a safety rule, took a 
hance when the foreman’s back was 
urned, knew this “safety stuff was 
he bunk” and was hurt. 

It has long been the opinion that 
he enforcement of strict adherence 
o safe practices and rules in any shop 
ir factory is up to the foreman. A 
oreman who repeatedly permitted 
ad castings to be passed through the 
hop would be disciplined. That 
ieans higher production costs. A 
roken ankle also means higher costs, 
dead, nonproductive loss. Why not 
iscipline men for high accident costs 
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as well as for any other high cost that 
is controllable? Accidents are caused; 
they don’t just happen. 

If a foreman is responsible for de- 
portment of his men in prodnection and 





Claim Costs Added 


ISGUIDED $ sentimentalism 
has no place in the safety 
attitude of 


movement. The 
many workers of a_ self-a 
nointed martyr to industry 
should be discouraged. Correc- 
tive measures may be secured 
by disciplining the foremen and 
workers where accidents occur 
and by charging accident claims 
to the department. Those two 
problems are dealt with in this 
article, which is an abstract of 
a paper presented at the metals 
section of the National Safety 
council at the recent convention 
held in Pittsburgh. The au- 
thor is compensation insurance, 
safety, welfare director, Ohio 
Steel Foundry Co., Lima, O. 











accidents, why should not the man be 
disciplined? He should be and can, if 
misguiding sentimentalism is dis- 
carded. 

A man with a large family was em- 
ployed in the welding department of 
an Ohio foundry. Week after week 
and month after month, this man was 
losing days and weeks as a result of 
disabling flashes from welding and 
cutting torches. He had been through 
all the stages of mechanical safety, 
the helmet and the eye shields, and 
the educational stage of safety meet- 
ings, safety bulletins and booklets, 
but to no avail. Discipline was tried. 
Two years ago, when he returned to 
work after several days absence for 
an eye injury, he was told that he 
had been transferred to a labor gang 
in the yard where, for the sake of his 
family and himself, he would not 
encounter the hazard of eye flashes. 
He was told the transfer had been 


made at the request of the safety and 
welfare director. 

A few days later he called on the 
safety director and declared he could 
not earn enough money on the yard 
gang to properly care for his family. 
He wanted another chance in the 
welding department. He was sent 
back to his old job and for two years 
his name has not appeared on an ac- 
cident report. He has been promoted 
and he sees that the men under his 
supervision do not have occasion to 
go to an eye specialist for treatment 
for flashes. He learned that a man 
who carelessly allowed himself to be- 
come a chronic repeater in the acci- 
dent records is not a hero and is not 
a valuable man in industry. Mis- 
guiding sentimentalism is no longer 
a part of his curriculum. 


Attitude Is Different 


The man in the shop does not feel 
that he %wes anything to the safety 
director. Sentimentalism tells him 
the safety man will do the patting 
and the petting when he gets hurt. 
However, his attitude toward the 
foreman is different. He is respon- 
sible to the foreman for the kind of 
work he turns out. His place on the 
payroll depends on his standing with 
the foreman. ~ 

Let the foreman tell him that he 
cannot afford to have costs running 
wild with compensation claims. If 
that is the case, the spirit of co-opera- 
tion soon will infiltrate throughout 
the plant and no man will want to 
take a chance. He will hang his head 
in shame when he meets the foreman 
or his fellow workers on crutches. The 
kind of sentiment that is necessary 
is that which will cause a man to pro- 
tect himself, his fellows and be loyal 
to his foreman and to his company. 


Ryan, Scully & Co., 3711 Wis- 
sahickon avenue, Philadelphia, has 
appointed the Railway & Power En- 
gineering Corp. Ltd., 171 Eastern 
avenue, Toronto, Ont., exclusive 
manufacturer and sales agent for 
products of the former company in 
Canada. 





Prevent Losses 
With P roper Gates and Risers 


By Pat Dwyer 


ANY perfectly clean molds, 
which under proper condi- 
tions would produce clean 

castings, are ruined by dirty pouring 

basins. These basins are made up 
by ramming a runner box full of 
sand and afterward cutting a chan- 
nel with a trowel or lifter from the 
outer end to the runner stick. After 

a sufficient amount of sand is re- 

moved the bottom and sides of the 

cavity are slicked down by hand. 

Even where this kind of a job is done 

by a skilled man, the surface never 

is perfect. 

Where the pouring basin is made 
'p several hours in advance of pour- 
ing time, the surface dries out to a 
certain extent. The sand is reduced 
to a more or less crumbly condition 
and therefore easily susceptible to 
the erosive action of the flowing 
iron. A certain amount of this loose 
sand is earried into the mold and 
finally finds a lodging place when 
the rising iron presses it against the 
side walls, the cores or the cope face 
of the mold. 


Procedure Is Explained 


The logical procedure in instances 
of this kind is to provide a runner 
basin that can be made rapidly and 
cleanly and that will retain its shape 
and surface, if necessary, for several 
hours A flat space ‘is slicked on 
top of the cope leading from the 
edge of the flask to the sprue open- 
ing A tapered block is placed on 
this space and surrounded by the 
usual runner box. Sand is rammed 
firmly in the space between the block 
and the box. The result when the 
block is withdrawn is a_ perfectly 
clean runner basin with firm sides 
and bottom that will resist the cut 
ting action of the iron stream. 

As an added precaution in some 
instances the block, as shown in Fig. 
11, is provided with a core print on 


either side near the inner end. After 


the block is removed from the sand, 
a thin, flat core provided with a num- 
ber of small holes in the manner of 
a strainer is placed upright in the 


prints The runner block is made 
in various sizes to suit different size 
flasks. The strainer core may be 


treated in the same manner to pro 
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vide for the flow of a large or small 
stream, depending on the size and 
other characteristics of the casting. 

Where the iron may be a trifle 
dull, the strainer core is subjected 
to considerable pressure and there- 
fore preferably it is made from a 
bonded mixture. 


sharp sand, oil 





Keeps Them Clean 

UTOMOBILE 
subic ote d to CI- 
conse- 


engine cast- 
mgs are 
tremely severe service, 
quently the metal of which they 
are composed must be free from 
all manner of imperfection. The 
greatest care is observed at all 
stages of the molding, coremak- 
ing and melting to insure @ per- 
fect product. Details vary to 
some extent in different plants, 
depending on personal prefer- 
without 
special 


ence, but exception 


some form of runner 
and gates are employed to pre- 
vent the entrance of any but 
clean iron into the mold. In 
the majority of instances these 
various types of runners, gates 
and strainers are the result of 
extended practical experiment. 
Certain basic features are com- 
mon to all. Variations in de- 
tail usually have been adopted 
to meet specific and local con- 
ditions and are warmly = de- 
fended, 











Other bonding agents, of course, may 
be utilized, if the foundryman is 
more familiar with them, and real- 
izes that the core must be of a char- 
acter that will not cause the iron to 
boil in the vicinity. 

In mass production foundries the 
pouring basin has reached its high 
est development. In fact it may be 
said that mass production foundries 
are responsible for nearly all the 
progress made in the foundry indus- 
try in the past 20 vears. This prog- 
ress is another confirmation of an 
old—-or rather two old—proverbs. 
One is “‘Necessity is the mother of 
invention” and the other is ‘‘Needs 
must when—or if—the devil drives.” 


Necessity arose from the demand 
for a uniform product in immens¢ 
quantity. Ingenious minds of many 
men were concentrated on the prob 
lem. The devil in the driver's seat 
was symbolized by the fact that the 
work had to be brought within the 
capacity of unskilled labor. Methods 
and equipment, in which nothing was 
left to the human element, had to bs 
developed and installed. The pres 
ent discussion deals only with the 
gating features. 

Unskilled Workmen Used 


Instead of attempting to teach 
member of the pouring gang how to 
judge the temperature of the iro 
and the necessity of skimming the 
stream as it flowed from the ladle 
he was instructed simply to keep th: 
runner basin filled. The runner 
gate and strainer core were designed 
to regulate the speed at which the 
iron entered the mold. The speed 
automatically regulated the temper 
ature of the metal rising in the 
mold. A thin tin disk placed over 
the sprue in the bottom of the pour 
ing basin prevented the first wash 
of iron from entering. Before the 
tin melted, the pouring basin was 
filled with iron and if any foreign 
material was present, it floated on 
top. By pouring a steady stream fron 
the ladle, this condition was main 
tained until the mold was filled. A 
number of cores employed for this 
purpose are shown in Fig. 13. 

Mass production methods also 
have helped to explode the rise! 
myth. The universal custom at on¢ 
time was to place at least one rise! 
on every casting irrespective of the 
shape, size or any other feature. Be 
lief in the necessity of a riser i! 
every mold still persists in some 
quarters, but the practice of employ 
ing risers indiscriminately, rapidly i 
assuming the status of many other 
now grouped under the title: Quaint! 
Old English Customs. 

Even the most ardent partisan 0 
the riser is bound to feel a tremo 
at the root of his belief when h¢ 
learns that at any large automobil« 
foundry 500 tons of iron are poure: 
daily into thousands of molds an 
that not a single ounce of it goe 
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into a riser. The same condition 
prevails in the agricultural imple- 
ment foundries, in the pipe shops 
and among the car wheel makers. 
These industries, responsible for 
nearly 5,000,000 tons or approxi- 
mately one-half of all the gray iron 
castings made in the United States 
and Canada annually, have banished 
the riser from their foundries and 
their example gradually is exerting 
an influence on the remainder of the 
foundry field. 

The foregoing must not be con- 
strued as a brief for the abolish- 
ment of all risers. Under certain 
conditions a riser may be an actual 
necessity. This point will be devel- 
oped later under a proper head. At 
present it is sufficient to say that the 
practice of setting risers indiscrimi- 
nately should be discouraged. 


Do Not Agree 


While the makers of automobile 
engine cylinders are as one on the 
banishment of risers, perfect 
unanimity does not prevail in the 
choice of gates and runners. Gen- 
eral features in most are alike, the 
differences only appearing in some 
of the details. However, the pro- 
ponents of each style are willing to 
defend their own, and, apparently, 
the scrap loss ascribed to one is no 
more than the amount of scrap trace- 
able to any of the others. This ap- 
plies particularly to American prac- 
tice where most of the cylinders are 
gated approximately in the same 
manner as shown in the lower right 
center, Fig. 13. In some instances 
two main runners are employed, but 
in the majority of instances the met- 
al is poured through a single runner. 

Although the mold is made in 
green sand, the greater part of the 
runner and set of gates are formed 
in the dry sand cores which go to 
make up the interior of the mold. 
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Fig. 11—(Above)—Block with Core 


Print for Making up Strainer Pouring 


Basin. Fig. 12 — 
View of Automobile 
Basin, Strainer, 


(Below) —S 
Cylinder Pouring 


Sprue Gate 


and 


ectional 


In some instances the pouring basin 


is formed in 


others as shown 


sand basin is employed. 
entire 


ample shown, 
formed in dry 


green 


the 


sand, while 
Fig. 12 a 


in 


dry 
In the ex- 
runner 
sand with the excep- 


is 


tion of the short section which car- 


ries the metal through the green 
sand cope. Suitable prints for form- 
ing the gate openings are attached 


to the bottom of the crankcase core- 
box along the edge where the core 


rests in the core 


print of 


the 


mold. 


An upright plug approximately 1- 


inch diameter 


forms the 


vertical run- 


case the style of 





each half of the crankcase 
core. This runner in turn coincides 
with the upright runner formed in 
the cope. 

The majority of automobile 
foundrymen gate their castings ac- 
cording to a system which favors 
a greater volume of area in the 
gate than in the runner. Theoreti- 
cally this is to insure gentle en- 
trance for the metal. If it is dammed 
in the runner of a certain size, it 
will flow gently from a larger outlet. 
As if to show that all rules have 
their exceptions, one prominent auto- 
mobile casting manufacturer has re- 
versed the process. The area of the 
passage for the metal steadily de- 
clines from the top to the bottom. 
The area of the vertical runner is 
greater than the cross sectional area 
of the horizontal runner at the bot- 
tom, and the combined area of 
the small branch gates is less than 
the sectional area of the runner to 
which they are connected. So far as 
available records show, the percent- 
age of good castings in this shop is 
as high as in the others. In this 
last instance also, the strainer core 
is placed at the bottom of the verti- 
cal runner. 


ner in 


Gating Was the Same 


Up to recent years several Ameri- 
can foundrymen continued to pour 
automobile cylinders with the bar- 
rels in a vertical position in dry sand 
molds. In some instances the mold 
was made in a flask and dried in the 
oven in the usual manner. In other 
instances the mold was made up of 
a number of dry sand cores assem- 
bled and clamped together. In either 
zating was the same. 
A ring of small pop gates surround- 
ed the top of each barrel core print 
and the metal entered these gates 
from a supply basin formed either in 
dry or green sand as in Fig. 14. 
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Fig. 14 





At present, practically without ex- 
ception, all automobile cylinders 
made in American foundries are cast 
in green sand molds and with the 
barrels in a horizontal position. On 
several occasions attempts have been 
made to form the inside of the cast- 
ing in green sand, at least the great- 
er part of the inside, the crankcase 
and barrel openings, but gradually 
the experimenters have gone back to 
the dry sand cores for the interior of 
the mold. 


Runner Still Used 


While it is true that this type of 
runner no longer is employed on au- 
tomobile cylinders, it is introduced 
here as one of the happiest inspira- 
tions in the gating field, and one 
that still is employed extensively on 
ring or barrel type castings poured 
in a vertical position. In some in- 
stances the ring of small gate sticks 
forms the openings in the sand of 
the cope. In other instances a flat 
core is employed as a cope and the 
small gate openings appear as gaps 
between the cover core and the pro- 
jecting end of the barrel core. It 
is of interest to note that all pres- 
sure pipe molded vertically is cast 
through this type of gate. 

The shape and size of the gate con- 
stitutes a natural strainer, while 
their number insures a quick and at 
the same time an even distribution 
of metal to all parts of the mold. 
Incidentally, the pouring cup or ring 
which supplies the small gates, 
serves as a reservoir or feeder where 
this feature is required. 

Different styles of basins are 
adopted in making up the runners, 
depending on the number of runners 
ona mold. In the method shown in 
Fig. 14 an iron frame is placed on 
the assembled core and a pouring 
cup core is placed over each ring of 
gates. The space around the cup is 
filled with heap sand. These molds 
are poured with two ladles, one for 
each cup. On another type of mold 
an iron frame is placed on top of 
the cover core and a suitable block 
for covering all the gates is set in 
place. Molding sand is packed 
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Pouring Cups Surmount Ring Gates Over the Cyliner Barrels. 
Automobile Cylinder Showing Position of Gates and Runners 





Fig. 15 





around the block as described at the 
beginning of this article. The block 
is removed and leaves a long narrow 
basin with an extension or bay win- 
dow at one side for convenience in 
using a single ladle. 

While on the subject of auto cast- 
ings it is interesting to note the 
general arrangement of gate, runner, 
inlets, sprues and risers as employed 
in a prominent Austrian foundry. All 
the parts are located in the cope. 
Originally a pouring basin with head 
sunk in the cope was built up and 
the metal cast into the mold through 
it without any attempt to clean the 
iron. <A riser was set on the boss 
R, Fig. 15 and a little iron was 
flowed through. In later practice 
the grate core K. Fig. 16, was in- 
serted between the gate and the run- 
ner to trap any dirt or slag. 

The reservoir idea has been adopt- 
ed for pouring these castings. A 
cast iron feed box, shown in Fig. 16, 
holds enough iron to pour the cast- 
ing. The opening in the bottom of 
this reservoir, leading to the run- 
ner, is closed with a cast iron ball or 
plug attached to a handle suitable 
for lifting it out after the basin is 














Longitudinal Section of Foreign Type 





filled with molten iron. Two small 
boxes are built up for the scum 
risers, one on each side of the main 
runner box. 

After the ball is lifted the clean 
iron from the bottom of the reser- 
voir flows to the right and left in 
the side channels M and N and car- 
ries any scum or dross to the top of 
the risers O, and O,. The clean iron 
flows down through the strainer 
cores K and then rises again up to 
the distribution runners spaced along 
the cope joint as shown in Fig. 17. 


Basin Used Many Times 


It is claimed that this form of 
pouring has proved most satisfac- 
tory. The only metal that might be 
classified as waste is in the two 
risers that form part of the runner. 
The cast iron basins are daubed 
with loam and dried and since the 
basin is emptied each time it is used 
it may be used repeatedly. 

In one large American foundry 
the problem of gating the automo- 
bile cylinders has been reduced to 
the irreducible minimum. No dry 
sand runner basin, no strainer core, 
no branch of gates are used. Noth- 
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Fig. 16- 


All the Metal Required for the Casting Is Poured First Into a Reservoir 


Equipped at the Bottom with a Stopper 
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ing is employed but a green sand 
runner basin and a single small 
pop gate through the cope and 
opening into the center of the back 
flange of the casting. In ram- 
ming the cope a small runner core is 
fitted on a projection on top of the 
pattern and the gate pin is placed 
above it. This runner core is mere- 
ly a small block of dried core sand 
about l-inch thick with an oblong 
hole through the center. Its pur- 
pose as a gate entry is to prevent the 
falling iron from washing the edges. 

After the cope is rammed, the gate 
pin is pulled out. An operator 
sprinkles a little blacking around the 
opening and then drops a tapered 
mushroom plug in the hole and gives 
it a turn. This reams out and 
smooths the top of the sprue. A 
sheet of paper is placed over the 
hole followed by a small runner box 
and a block for forming the basin. 
Sand is rammed around the block, 
but no attempt is made to dilly dally 
or slick around the edge. The block 
is snatched from one runner box and 
placed in another and the process is 
repeated. Another workman with 
an air hose blows all the loose sand 
from around the edges and from the 
bottom of the newly created runner 
basin and the job is done. 


Method Differs Radically 


This method of pouring a cylinder 
block through one small pop gate is 
radically different from the elaborate 
gating and pouring systems in vogue 
in other foundries engaged in the 
manufacture of this class of castings. 
Apparently it is quite satisfactory, 
since it has been in use for several 
years in a plant where it is claimed 
the cylinder loss from all causes is 
kept below 10 per cent. 

Blowing the basin out with a jet 
of air corresponds to a test. All the 
sand that resists the force of the 
air probably will resist the force of 
the flowing iron. The short drop 
through the green sand cope reduces 
the hazard of washing the walls al- 
ways present in a long passage. The 
dry sand lip or orifice will hold its 
shape while the iron is flowing 
through it. 

Thus although apparently simple 
this runner and gating method has 
all the essential features of the 
others designed to prevent the en- 
trance of foreign material into the 
mold. The sheet of paper prevents 
any loose sand or dust from falling 
into the sprue either during the 
waiting period or at the moment the 
first iron enters the pouring basin. 
During the pouring process the pour- 
ing basin is filled to the top with the 
first dash of iron and then kept filled 
until the mold is filled. 


This is the second of a series of ar- 
ticles dealing with the various types of 
gates and risers used in the foundry 
industry. The third instalment will 
appear in an early issue.—THE EDITORS. 
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Institute Committees 
Are Appointed 


The Gray Iron institute, Cleveland, 
has announced the appointment of the 
following committees: 

Cost Committee: John L. Carter, 
chairman, Sacks-Barlow Foundries, 
Inc., Newark, N. J., William J. Grede, 
Liberty Foundry, Inc., Wauwatosa, 
Wis., A. E. Hageboeck, Frank Found- 
ries Corp., Moline, Ill, P. E. Rent- 
schler, Hamilton Fdry. & Machine Co., 
Hamilton, O., F. C. Schimpf, Olney 
Foundry Co., Philadelphia, L. C. 
Vallier, Buffalo Foundry & Machine 
Co., Buffalo. 

Finance and 


Budget . Committee: 


Co., Irvington, N. J., Don McDaniel, 
Decatur Casting Co., Decatur, Ind., 
Charles S. Parker, Charles Parker 
Co., Meriden, Conn., John Pohlmann, 
J. W. Pohlmann Foundry Co., Buffalo. 


Technical Committee: H. B. Han- 
ley, chairman, American Laundry 
Machinery Co., Rochester, N. Y., H. 
Bornstein, Deere & Co., Moline, IIl., 
J. H. Bruce, Bowler Foundry Co., 
Cleveland, J. D. Coltman, Bullard Co., 
Bridgeport, Conn., George M. Morrow, 
Goslin-Birmingham Mfg. Co. Ine., 
Birmingham, Ala. 

Trade Information Committee: C. B. 
Magrath, chairman, Greenlee Found- 
ry Co., Chicago, E. L. Graham, Acme 
Foundry & Machine Co., Coffeyville, 













































































Fig. 17 


Metal Enters the Mold Through an Extensive Set of Branch Gates High 


Up on the Barrels 


H. S. Chafee, chairman, Builders Iron 
Foundry, Providence, R. I., Morris 
Biddle, Samuel J. Creswell Iron 
Works, Philadelphia, William J. 
Grede, Liberty Foundry Inc., Wau- 
watosa, Wis., H. R. Lafferty, Red 
Jacket Mfg. Co., Davenport, Iowa, 
F. G. Smith, Osborn Mfg. Co., Cleve- 
land. 

Membership Committee: Chas. F. 
Scherer, chairman, Davenport Ma- 
chine & Foundry Co., Davenport, Iowa, 
M. W. Baker, Illinois Foundry Co., 
Springfield, Ill., E. L. Graham, Acme 
Foundry & Machine Co., Coffeyville, 
Kans., H. T. Hornsby, Central Found- 
ry Co., Joplin, Mo., H. P. Hubbell, 
Semi-Steel Casting Co., St. Louis, 
A. B. Johnson, Mereen Johnson Ma- 
chine Co., Minneapolis, A. W. Lemme, 
Elizabeth Street Foundry Co., Chi- 
cago, C. J. Miller, Fremont Foundry 
Co., Fremont, O., D. C. Park, Smith & 
Caffrey Co., Syracuse, N. Y., A. N. 
Petersen, Brooklyn Foundry Co., As- 
toria, N. Y., George Ray, Taylor & 
Fenn Co., Hartford, Conn., H. F. 
Rockenbach, James Yocom & Son, Inc., 
Philadelphia, E. L. Wieland, Milwau- 
kee Grey Iron Foundry Co., Milwau- 
kee. 

Merchandising Committee: J. H. 
Bruce, chairman, Bowler Foundry 
Co., Cleveland, Harry Cooke, Olney 
Foundry Co., Philadelphia, Gerald 
Hannay, Barnett Foundry & Machine 


Kans., William Mellow, Liberty 
Foundry Co., St. Louis, Chester A. 
Peebles, Stedman’s Foundry & Ma- 
chine Co., Aurora, Ind., A. J. Rumely, 
LaPorte Foundry Co., LaPorte, Ind. 

Trade Practice Committee: E. L. 
Wieland, chairman, Milwaukee Grey 
Iron Foundry Co., Milwaukee, R. M. 
Hill, East St. Louis Castings Co., East 
St. Louis, Ill., J. J. Schmidt, Fred- 
erick Iron & Steel Co., Frederick, Md. 

Oliver Smalley, technical director, 
will be the institute’s representative 
on the A. F. A. committee on recom- 
mended analysis for classes of gray 
iron castings and on the joint com- 
mittee on foundry refractories spon- 
sored by the American Ceramic so- 
ciety and the American Foundrymen’s 
association. B. H. Johnson will rep- 
resent the institute on the joint com- 
mittee on foundry education in en- 
gineering schools. 


District Offices Opened 


Pangborn Corp., Hagerstown, Md., 
has opened district sales offices in 


Cincinnati and Milwaukee. The Cin- 
cinnati office is in charge of EB. C. 
xilmour, district sales engineer and 
the Milwaukee office, located in the 
Plankinton building, is in charge of 
H. O. Cost. Thomas J. Dougherty 
has been appointed special sales en- 
gineer at the home office. 









Alloy Additions Improve 


GRAY IRON PRESSURE CASTINGS 











EVERAL essential factors re 
garding the use of nickel and 
chromium in gray iron should 
be understood thoroughly to obtain 
satisfactory results or their use will 
be a failure. They may be listed as 
follows: (1) Definite information re 
garding correct use of alloys. (2) 
Knowledge of good cupola practice. 
(3) Competency in mixing irons by 
analysis. (4) Irregularity in the use 
of the alloys when the benefits to be 
derived are known. (5) The import- 
ance of having a base mixture as a 
guide for alloy additions. (6) Not 
knowing correct cost of metal at the 
spout for comparative purposes. 


Good Cupola Practice Essential 


Many failures from the use of 
nickel and chromium have resulted 
because the melting conditions were 
not in accordance with good cupola 
practice, and it is a waste of money 
to add either or both of the alloys to 
metal that has been melted improp- 
erly. That statement is particularly 
true if chromium is used in the mix- 
ture as it will raise the combined 
make the castings so 
machined. 


carbon and 
hard that they cannot be 

Gray iron normally melts at ap 
proximately 2200 to 2300 degrees 
Fahr. but nickel or chromium can- 
not be incorporated properly in iron 
at that temperature. It should be 


superheated to at least 2600 degrees 
Fahr. or higher, to obtain the best 
results when using the alloys. The 
addition of nickel alone or in com- 


eters. 





Micrograph Showing Structure of All Steel Heat, 25 Diameters. 
Fig. 3—Specimen Containing 1.85 Per Cent Nickel and 0.12 Per Cent Chromium 


By F. J. McGrail 
























bination with chromium will give 
zood results in motor car, steam, or 
hydraulic cylinders. The thickness 
of the cylinder wall will dictate, of 
course, the amounts of nickel and 
chromium to be added. 

For sections 1-inch or less the best 
results have been obtained with 
nickel alone, but if chromium also is 
used the nickel content should be 3 
to 4 times that of chromium except 
in extremely heavy sections of 1% 
inches or more when additional 
amounts of chromium can be added. 
The combined carbon may be as high 
as 0.90 per cent without affecting 
the machining qualities. That ap- 
plies specifically to heavy castings 
that are allowed to remain in the 
sand long enough for the graphitic 
carbon to adjust itself naturally. 

There is only one place in a cupola 
where iron can be melted properly, 
and a few trials intelligently made 
will determine the proper location 
of the melting zone. However, in us- 
ing nickel and chromium alloys in 
various makes of cupolas, the author 
has obtained equally good results in 
cupolas of the same size by using 
light charges of fuel and iron in one 
cupola and heavy charges in the 
other. The amount of metal melted 
per hour, the melting loss, and coke 
ratio were approximately the same. 
The best results may be obtained if 
a forehearth or mixing ladle is 
used as it will insure greater uni- 
formity. 

It is impractical to state specific 











rules for using or adding the alloys 
which would be applicable for gen- 
eral use because each casting pre- 
sents a different problem. It is nec- 
essary to consider the type of cast- 
ing, the proportion of its metal lines, 
the density required, and the parti- 
cular purpose for which it is to be 
used, and whether the casting has to 
be subjected to hydrostatic pressure, 
air, or vacuum test. 

A corresponding reduction in sili- 
con should be allowed for the 
amount of nickel added to the metal, 
and to save disappointment when 
first using nickel the author recom- 
mends that unimportant castings be 
chosen for the initial tests. When the 
proper base mixture has been decided 
upon and the required total carbon 
known, experiments may be started 
safely with varying percentages of 
the alloys. Test pieces should be 
made of both the special mixtures 
and the regular iron for purposes of 
com parison. 


Chromium May Harden Iron 


In adding nickel to the base mix- 
ture the standard formula in general 
use is 2 of nickel equals 1 of silicon 
when the total carbon content is not 
changed, but the total carbon may be 
lowered by the addition of steel 
scrap. If more than 0.60 per cent 
chromium is added to the base mix- 
ture, it will increase shrinkage, hard- 
ness, and chill. The ratio of nickel 
to chromium gives the best results 


when used in the proportion of 2 to 








Fig. 2—Same as Fig. 1 except at 100 Diam- 
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1, except in heavy sections where 1 
of nickel to 1 of chromium may be 
safely used and the castings ma- 
chined without difficulty. The 
foundryman in using the alloys will 
develop many different methods that 
are suitable to his own business and 
the shop. 

Nickel and chromium alloys may 
be added in several ways. The first 
trials made by the author consisted 
of placing the alloys in a V-shaped 


, 


piece of sheet steel about 30 inches 
long and letting the alloys sprinkle 
into the molten metal running from 
the spout. Although other methods 
of adding the alloys have been tried 
the method mentioned is used at the 
present time due to its flexibility. 

The advantage of adding the alloys 
in the manner described is that they 
may be added to the molten metal 
during any part of the heat. If the 
alloys are added in the cupola in in- 
got form or any other manner, great 
care must be exercised to get all of 
the special iron in one ladle unless 
a mixing ladle is used. Sometimes a 
larger split of coke would be neces 
sary to divide the special charges 
containing the alloys from the regu- 
lar iron. 


Specific Gravities Vary 


When nickel alone is added at the 
spout it will sink into the molten 
stream as its specific gravity is 
greater than gray iron. However as 
the specific gravity of chromium is 
less than that of gray iron, and con- 
sidering that it oxidizes rapidly, and 
that the melting point of the chrom- 
ium is higher than that of the nickel 
alloy, due allowance must be made 
when chromium is used. The loss 
of nickel by oxidation in melting is 
exceedingly small. 

Since nickel shot contains from 90 
to 92 per cent pure nickel it will be 
found necessary to add from 18 to 
20 ounces of nickel to each 100 
pounds of iron to obtain 1 per cent 


Fig. 5—Triple Effect Evaporator Which Must Withstand a High Vacuum. 
Nickel and Chromium 
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Entrainment Separator with 
Cast in Ribs 


Fig. 4 


nickel in the casting. On account of 
its rapid oxidation the melting loss 
of chromium is much higher than 
that of the nickel alloy, and will 
average from 6 to 8 per cent accord- 
ing to the author's experience. It 
frequently will be much higher espe- 
cially if the molten stream is not hot 
enough to thoroughly incorporate the 
chromium. 

The author's practice is to sepa- 
rate all the gates and risers from the 
castings in which the alloys have 
been used. When a sufficient quanti 
ty has accumulated, it is remelted in 
special charges in the cupola. Requi 
site amounts of nickel as needed for 
the particular castings are added. 
The amount of nickel to be added to 
the charge depends upon the silicon 
content required in the casting. All 
scrap charges have been melted in 
that manner without the further ad- 
dition of pig iron, nickel, or chrom- 
ium. The method mentioned gave 
an iron especially suitable for cast- 
ings which had to withstand heavy 
hydrostatic pressure. 

Record should be kept of the 
chemical and physical properties of 
the special castings in which the al 


Fig. 


loys have been used as it will be of 
great assistance when it is necessary 
to refer to previous trials and it may 
avoid many costly errors when plan 
ning new mixtures. 

When nickel and chromium are to 
be used it is of the utmost impor- 
tance that the base mixtures be 
planned intelligently in advance and 
the indiscriminate use of either or 
both of the alloys is aways to be 
avoided. You cannnot throw a hand 
ful or two of nickel shot in a small 
ladle, stir it 
skimmer, pour it into a mold and ex 
pect to obtain good results. The al 
loys should be weighed carefully and 
the metal in the ladle correctly meas 
ured. Molten iron occupies a greater 
volume than when solidified and the 
decimal 0.24 should be used to figure 
the capacities of large ladles in 
which the alloys are added. The 
proper and 
alloys must be studied at all times or 
failure will result. 


indifferently with a 


consistent use of the 


Eliminated Use of Chills 


By the use of nickel the author 
has made castings where a section 
4 inches thick joined a wall section 
% inch thick without any sign of 
shrinkage. Many castings also have 
been made where the thickness of 
the casting was out of proportion as 
much as 5 to 1, and the use of chills 
was absolutely necessary to get cast- 
ings that would not leak on test. 
With the addition of nickel and 
chromium in varying proportions 
properly adjusted in the mixture, the 
use of expensive chills was dispensed 
with entirely, and some of the cast- 
ings withstood a hydrostatic pressure 
of 3000 pounds per square inch with- 
out leaking. 

When making castings in which 
the metal lines are out of proportion 
our usual practice is to make a spe- 
cial test bar 12 inches long of the 
same cross section as the heaviest 
part of the casting The test pieces 


6—A Heavy Duty Pump Containing 



















Fig. 7 


are molded and poured in a vertical 
position so that the rate of cooling 
may be equal. The test pieces are 
poured from the top without a cope 
so that the amount of shrinkage may 
be noted. For purposes of compari- 
son we usually make two test pieces, 
one with nickel in the mixture from 
which the special casting is to be 
poured, and one test piece of com- 
mon iron. The test pieces are broken 
when cold and the grain structure is 
a fair indication of what to expect 
in the casting. 


Grain Structure Uniform 





In the test pieces where nickel was 
used the author has noticed that the 
grain structure was uniform even to 
the center of the test piece without 
any evidence of chill, but in the test 
pieces of common iron the center was 
usually somewhat open grained and 
the outer surfaces plainly showed a 
chilling effect, especially so if a large 
percentage of steel was used in the 
mixture. 

The apparatus shown in Fig. 5 is 
designed triple effect 
evaporator. The workmanship and 
finish of the castings in the foundry 
and machine shop must be of the 
highest quality, as all of the castings 
withstand high 


a specially 


have to 


shown 


Fig. 8 
Containing 3.18 Per Cent Nickel, 100 





Jacketed Angle Elbows Operated at 200 Pounds Per Square Inch Pressure 


vacuum. The metal contains 1.89 per 
cent silicon and 0.98 per cent nickel. 
Fig. 11 shows a heat exchanger unit 
which is subjected to high pressure 
in service the analysis shows: silicon 
1.75 per cent; nickel 1.70 per cent, 
and chromium 0.40 per cent. 

Fig. 4 shows an entrainment 















Fig. 11 


separator shell with deflecting ribs 
cast in at different angles. It will be 
noted that it is really two castings 
combined in one, with the vapor en- 
trance inside of the main body. It is 
an exceedingly difficult casting to 
make or machine and its replacement 
for any reason would mean a heavy 


Specimen Containing 1 Per Cent Nickel and 0.85 Per Cent Chromium, 100 Diameters. 
Diameters. Fig. 10—Micrograph of a 


Nickel, 100 Diameters 


Heat Eachanger Unit Subjected 
Cent Nickel and 0.40 


Test Specimen 











The metal of the shell con- 
tains 1.46 per cent silicon, 1.37 per 
cent nickel and 0.58 per cent chrom 
ium. 

Fig. 12 is a heavy duty thrust base 
of massive construction all parts 
of which have to stand the severest 
kind of service especially the roller 
thrust bearing housings. An analysis 
shows: silicon 1.28 per cent; nickel 
1.87 per cent and chromium 0.65 
per cent. The castings shown in Fig. 
7 are jacketed angle elbows. They 
are simple castings to look at but 
the proper placing and securing of 
the jacket cores in the mold means 
precision work in the foundry as 
they are of light section and are 
operated at 200 pounds per square 
inch working pressure. The analysis 
used for the elbows shows: silicon 
1.60 per cent; nickel 1.04 per cent 
and chromium 0.27 per cent. 

Fig. 6 is a view of a heavy duty 
15 x 7% x 18-inch duplex steam cyl 
inder and water end. Like the thrust 
these pumps 





loss. 


base shown in Fig. 12, 


have to stand up under unusually 


a 









Contains 1.70 Per 


to High Pressure 


Per Cent Chromium 


heavy service 24 hours a day. The 
water ends successfully stand a hy- 
drostatic pressure of 3000 pounds 
per square inch. A large number of 
heavy chills formerly used in the 
fluid ends on account of the uneven 
sections now have dispensed with 
entirely. The steam cylinder contain: 








Fig. 9—Structure of a Bar 
Containing 1.19 Per Cent 
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silicon 1.43 per cent; nickel 1.27 per 
cent, and chromium 0.41 per cent. 
The fluid ends contain: Silicon 1.21 
per cent; nickel 1.53 per cent, and 
chromium 0.58 per cent. The brinell 
hardness tests of the various castings 
ranged from 180 to 210. 

Numerous experiments with test 
bars, round and square, have shown 
the author that the round -test bar 
114, inch diameter and 15 inches 
long, broken transversely on 12-inch 
centers gave the most reliable in- 
formation for determining the phy- 
sical properties in the castings in 
which the alloys were used. The bars 
all were poured from the same metal 
that was used in pouring the special 
castings. Test bars from which the 
accompanying micrographs were 
taken were poured on end in green 
sand molds. None of the were 
machined or rumbled. 


bars 





Fig. 1 shows the structure of a bar 
made from a 100 per cent steel mix- 
ture which was poured into a heavy 
die block. The analysis shows 0.90 
per cent silicon; 0.12 per cent sul- 
phur; 0.20 per cent manganese; 0.18 
per cent phosphorus, and 5.02 per 
cent nickel. The magnification is 25 
diameters to show more clearly the 
lendritic structure. The transverse 


test broke at 5010 pounds and the 
deflection was 9/32-inch. The cast- 
ing machined easily. Fig. 2 is the 


same as Fig. 1 except that the magni- 
fication is 100 diameters. 








. » 


Fig. 3 is from a test 
ing 1.28 per cent 
cent sulphur; 0.29 per cent phos- 
yhorus; 0U.86 per cent manganese; 
1.85 per cent nickel and 0.12 per 
cent chromium. The magnification is 
100 diameters. The transverse test 
roke at 4590 pounds and the deflec- 
ion was 5/l16-inch. Fig. 8 is taken 
rom a bar containing 1.58 per cent 
ilicon; 0.072 per cent sulphur; 0.26 
er cent phosphorus; 0.74 man- 
anese; 1.0 per cent nickel and 0.85 
rer cent chromium. The magnifica- 
ion is 100 diameters; the transverse 
est 4490 pounds and the deflection 
16-inch. 

Fig. 9 shows the structure of a 
ir with the following composition: 
ilicon, 1.45 per cent; sulphur, 0.065 
er cent; phosphorus, 0.29 per cent; 
anganese, 0.76 per cent, and nickel, 


bar contain- 
silicon; 0.08 per 


18 per cent. Magnification is 100 
iameters; transverse test 4985 


ounds, and deflection 11/32-inch. 
‘ig. 10 is from a bar containing 1.76 
er cent silicon; 0.082 per cent sul- 
ur; 0.31 per cent phosphorus; 0.81 
manganese, and 1.19 per 
ent nickel. The magnification is 
0 diameters and the transverse 
st showed 4785 pounds with a de- 
ection of 9/32-inch. 


er cent 


Springfield, Mass., office of the 
W. Sly Mfg. Co., Cleveland, has 

een moved from 44 Vernon street to 
} Kenwood Terrace. C. F. Dunasky 
district manager. 
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HE FouNDRY 


A.S.T.M. Will Sponsor 
Regional Meeting 


The first regional meeting of the 
American Society for Testing Mate- 
rials held in Detroit last year was 
so successful that a second meeting 
has been sponsored by the society. 
That meeting will be held in Pitts- 
burgh on March 18 at the William 
Penn hotel. It will be under the 
auspices of the Pittsburgh members 
of the society acting through the 
Pittsburgh district committee of 






























































































Fig. 12—Heavy Duty Thrust Base 


which T. D. Lynch, Westinghouse 
Electric & Mfg. Co., East Pittsburgh, 
Pa., is chairman. The committee 
with the co-operation of the Pitts- 
burgh section of the American Weld- 
ing society has arranged a symposium 
on welding which will occupy two 
sessions. 

In addition to the regional meet- 
ing, the various standing commit- 
tees of the society will hold the an- 
nual spring group committee meet- 
ings from March 16 to 20. The 
regional meeting will close with an 
informal dinner. Members of the 
district committee which has charge 
of the arrangements for the meeting 


include in addition to Mr. Lynch: 
F. M. Howell, secretary; James As- 
ton; C. F. Buente; R. H. Dibble; 


E. H. Dix Jr.; A. R. Ellis; P. J. Free- 
man; Dean Harvey; Max Hecht; 
CF. W. Rys; W. A. Selvig; J. J. 
Shuman; F. N. Speller; Thomas 


Spooner, and Jerome Strauss. 


Catalog Is Available 


Osborn Mfg. Co. Inc., 5401 Hamil- 
ton avenue, Cleveland, has issued an 
exceptionally fine loose leaf folder 
catalog of the molding machines and 
accessories that it manufactures. 
Types of machines discussed include 
jolt-squeeze; jolt, rollover, pattern 


draw; jolt, rollover, squeeze, pattern 






Made 


draw; electrically operated jolt, roll- 


over, pattern draw; jolt, stripper; 
jolt, squeeze, stripper; plain jolt; and 
rollover core machines. The last sec- 
tion is devoted to accessories such as 
vibrators, blow valves and hose con- 
nections. Information includes stand- 


ard procedures of operation of the 
various type machines, advantages of 
the several types, tables and draw- 


ings showing dimensions, and views 
of typical installations. The sections 
devoted to design of match plates, 
method of manufacture of cast match 
plates, and method of 


making as- 


from Nickel-Chromium Gray Iron 


match should be of 


special interest. 


sembled plates 


Symposium on Malleable 
To Be Presented 


A symposium on malleable iron 
castings will be a feature of the 193 
annual meeting of the American So- 
ciety for Testing Materials which will 
be held in Chicago in June. The 
symposium is jointly by 
the American Foundrymen’s associa- 
tion and the society, and will have 
for its purpose the placing of au- 
thoritative critical data on the prop- 


sponsored 


erties of malleable iron castings in 
concise form before engineers. The 
symposium will be divided into two 
parts. The first will be devoted to 
the submission of data on the prop- 
erties, and the second part to the 


presentation of separate papers. Data 
on a variety of properties are con- 
templated. 

Papers on 
are in prospect: 
tensile strength and elongation of 
malleable cast iron; corrosion re- 
sistant properties of malleable iron; 
resistance to embrittlement of malle- 
able cast iron which occurs through 
galvanizing, and its relation to ten- 
sile strength, and relation of test 
bars to properties of castings. 


following 
Relation 


the subjects 


between 


A. Fk. A. Plans 


Southern Regional Meeting 


Foundrymen of the South To Gather at Birmingham 
on Jan. 20 and 21 for Interesting Technical Program 


N EXCEPTIONALLY interesting 
and valuable program of tech- 
nical sessions, plant visitations 


and entertainment has been prepared 
for the A. F. A. Southern Regional 
Meeting to be held in Birmingham, 
Ala., Jan. 20 and 21. The meeting, 
which is being held in co-operation 
with the foundrymen and allied in- 
dustries, of the Birmingham district 
is expected to draw a large number of 
foundrymen from the vast district ex- 
tending from Virginia to Texas and 
from the Ohio River to the Gulf of 
Mexico. The response has been so 
enthusiastic as to indicate that the 
meeting will be equally as successful 
as the first regional meeting held in 
March, 1930, through the auspices of 
the Quad-City Fuundrymen’s associa- 
tion. Nearly 75 separate companies 
are lending their support to the pro- 
ject, and a large number of plants 
have been opened for inspection by 
the visiting foundrymen. 
Headquarters for the meeting will 
be at the Tutwiler hotel, Birmingham, 
Accommodations also will be_ pro- 
vided at the following other Birming- 





Executive Committee Arranging Birmingham Meeting. 
Karl Landgrebe, William Oberhelman. 
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ham hotels: Hotel Thomas Jefferson, 
Redmont hotel, Bankhead hotel, Mol- 
ton hotel, Hotel Empire, Hillman 
hotel and Morris hotel. 

Arrangements for the meeting are 
being supervised by an executive com- 
mittee with W. D. Moore, American 
Cast Iron Pipe Co., as chairman. 
Other members of the executive com- 
mittee are as follows: J. W. Porter, 
Hammond Iron Co., Birmingham; 
J. T. MacKenzie, American Cast Iron 
Pipe Co., Birmingham; Karl Land- 
grebe, Tennessee Coal, Iron & R. R. 
Co., Birmingham; Russell Hunt, 
Sloss-Sheffield Steel & Iron Co., 
Birmingham; D. B. Dimick Sr., Ameri- 
can Casting Co., Birmingham; George 
M. Morrow Jr., Goslin-Birmingham 
Mfg. Co., Birmingham; William Ober- 
helman, Hill & Griffith Co., Birming- 
ham and S. W. Cater, Sanitary Pipe 
Co., Alexander City, Ala. 

In this work the executive commit- 
tee is being assisted by a number of 
committees covering publicity, pro- 
gram, plant visitation, finance, recep- 
tion and entertainment and general. 
The finance committee is as follows: 





D. B. Dimick, chairman; T. H. Ben- 
ners Sr., T. H. Benners & Co., Birm- 
ingham; J. R. McWayne, McWayne 
Cast Iron Pipe Co., Birmingham and 
W. D. Tynes, Hardie-Tynes Mfg. Co., 
Birmingham. The following are servy- 
ing on the publicity committee: J. W 
Porter, chairman; H. E. Smith, Wood- 
ward Iron Co., Birmingham; J. D 
Sample, McWayne Cast Iron Pipe Co.; 
E. J. Rowe, Adams, Rowe & Norman, 
Birmingham and S. B. Murray, Ham- 
mond Iron Co. 

The reception and entertainment 
committee is composed of the follow- 
ing: Russel Hunt, chairman; Kenneth 
Mann, Republic Iron & Steel Co 
Birmingham; R. P. Daggett, Gulf 
States Steel Co., Birmingham; L. N 
Shannon, Stockham Pipe & Fittings 
Co., Birmingham; J. D. Sample, Mc 
Wane Cast Iron Pipe Co., Birming 
ham; C. D. Barr, American Cast Iron 
Pipe Co., Birmingham; A. P. Finch, 
National Cast Iron Pipe Co., Birming 
ham; B. H. Hartsfield, Birmingham 
Stove & Range Co., Birmingham 
Louis Hoster, Bessemer Foundry & 
Machine Co., Bessemer, Ala.; Chas. 





Top Row, Left to Right, S. W. Cater, D. B. Dimick, W. D. Moor: 


Bottom row, J. W. Porter, George M. Morrow Jr., James T. MacKenzie and 


Russel Hunt 
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Wegelin, Dixie Brass & Foundry Co., 
Birmingham; C. P. Caldwell, Cald- 
well-Watson Foundry & Machine Co., 
Birmingham; D. H. Posey, Alabama 
Foundry Co., Birmingham; Roy Chew 
Birmingham Gas Co., Birmingham; 
J. S. Bridges, U. S. Pipe & Foundry 
Birmingham; W. O. McMahon, 
Adams, Rowe & Norman, Birming- 
1am; F. A. Hausman, Birmingham; 
rordon E. Jones, U. S. Pipe & Found- 
ry Co., Bessemer, Ala; Henry Clarke, 
Sloss-Sheffield Steel & Iron Co., 
Birmingham; Leon Ehrman, Sloss- 
Sheffield Steel & Iron Co., Birming- 
ham; Robert Hill, Hill & Griffith Co., 
Birmingham. 
The general committee includes 
the following firms and individuals 
who are cooperating in the arrange- 
ments. Birmingham—Carson Adams, 
Adams, Rowe & Norman, Morris W. 
Bush, Alabama By-Products Corp., 
rhos. W. Martin, Alabama Power Co., 
W. E. Sjoden, American Radiator Co., 
F. G. Owens, American Tar Products 
Co., G. T. Gambrill, Barrett Co., J. S. 
Pevear, Birmingham’ Electric Co., 
H. H. Horner, Birmingham Water 
Works Co., Geo. W. Woodruff, Conti- 
nental Gin Co., J. H. Johns, Crane 
Co., G. M. Morrow, Jr., Goslin-Birm- 
ingham Mfg. Co., L. E. Geohegan, 
Gulf States Steel Co., Horace Ham- 
mond, Hammond Iron Co., Thomas 
sellsnyder, Jefferson Foundry Co., 
H. L. Cater, Kilby Pipe Co., R. N. 
Hawkins, Kirkpatrick Sand & Cement 
Co., J. C. Perry, Long-Lewis Hardware 
Co., D. S. Anderson, Magnus Co., J. D. 
Moore, Moore-Handley Hardware Co., 
L. A. Christian, Nash-Christian 
Foundry Supply Co., E. E. Linthicum, 
National Cast Iron Pipe Co., W. E. 
Penhallegon, Penhallegon Foundry 
Supply Co., W. H. Oldham, Republic 
Iron & Steel Co., A. W. Nickerson, 
Semet-Solvay Co., Hugh Morrow, 
Sloss-Sheffield Steel & Iron Co., J. A. 
Smith, Smith-Meadows Supply® Co., 
F. L. Collier, Southern Car & Mfg. 
Co., J. H. White, Southern Natural 
Co., J. V. Thomas, Southern 
Wheel Co., H. C. Stockham, Stock- 
ham Pipe & Fittings Co., H. C. Ryding, 
ennessee Coal Iron & R. R. Co., E. A. 
Thomas, Thomas Grate Bar Co., 
Joseph P. Walker, Underwood-Walker 
Co., E. E. Leopold, Unit Stove & Fur- 
ace Co., R. K. Haughton, U. S. Pipe & 
foundry Co., S. C. Hane, Wallwork 
‘oundry Co., Frank Crockard Wood- 
ard Iron Co., J. A. Vann, Young & 
Cann Supply Co., William Oberhelman, 
Hill & Griffith Co., Walter Miller, 
\eme Casting Co., L. Shuler, Ander- 
on Brass Works. Luther Hendrix, 
fendrix Foundry Co. 
Anniston, Ala.—C. A. Hamilton, Ala- 
ima Pipe Co., W. H. Deyo, Anniston 
‘oundry Co., W. S. Coleman, Anniston 
oil Pipe Co., W. C. Wilson, Emory 
oundry Co., A. O. Quinn, Interstate 
‘oundry Co., Whitfield Clark, M. & H. 
alve & Fittings Co., H. B. Rudisill, 
‘tudisill Soil Pipe Co. Attalla, Ala.— 
M. Henderson, Walworth-Alabama 


+ @ 
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American Cast Iron Pipe Co. . 
Alabama Foundry Co. 

Unit Stove & Range Co. 
Kilby Pipe Co. . 
American Radiator Co. 
Iron Pipe Co......... 


National Cast 


Alabama By-Products Corp. 


Bessemer Soil Pipe Co. 


Hardie-Tynes Mfg. Co. 


American Casting Co. 
Goslin-Birmingham Mfg. Co. . 


McWane Cast Iron Pipe Co. . 
Thomas Grate Bar Co. pe 
Stockham Pipe & Fittings Co. 
Sloss-Sheffield Steel & Iron Co. 
Acme Casting Co. 

Anderson Brass Works 


Foundry Co. 
Gin Co. 


Jefferson 
Continental 


Caldwell-Watson Foundry 
Machine Co. ..... aoe 
Dixie Brass & Foundry Co. 

Crane Co. 


Southern Wheel Co. . 
Southern Car & Mfg. Co. 


Republic Iron & Steel Co. 
Wallwork Foundry Co. 
Semet-Solvay Co. . 
Tennessee Coal, Iron & R. R. Co... 


Woodward Iron Co. ’ 
Bessemer Foundry & Machine Co. 





. Warm-air furnaces, 


United States Pipe & Foundry Co.. Centrifugal 
Centrifugal cast pipe 


Cast 
. Grate bars 

Cast iron pipe and fittings 
Pig iron 
.General jobbing work 

Electrical supplies and small brass prod- 


.Gray 
Cotton gin machinery and crude oil engines 


Plant Visitation Program 


Tour No. 1 


.Cast iron pipe and fittings 
.Castings for domestic and heavy-duty cook- 


ing appliances 


heaters, stoves and 


ranges 


Soil pipe and fittings 
—r 
Birmingham Stove & Range Co...Gas ranges, coal and wood stoves 
Cast iron pressure pipe and fittings 


iron radiators for heating 


. Coke and by-products 


cast pipe 


Tour No. 2 


...... Air compressors, mine hoists, engines and 


heavy machinery 


.Cast iron culvert pipe 
. Heavy 


machinery, heavy castings, Brack- 
elsberg furnace 


iron pipe 


coke and by-products 


ucts 


iron and semi-steel castings 


Tour No. 3 


Heavy gray iron castings 

. Brass and aluminum castings 
Flanged fittings, flanges, fabricated piping 
Car wheels 

. Mining 


iron 
iron 


chilled 
white 


industrial 
trucks, gray 


cars, 
and 


and 
wheels, 
castings 


.Pig iron, coke and by-products 

.. General castings 

.. By-product coke 

Iron and steel products and steel castings 


of all descriptions 


. Pig iron 
Heavy castings 








Co. Gadsden, Ala—J. W. King, 
Stringer Bros Co., W. L. Stallings, 
Agricola Furnace Co., Ottd Agricola, 
Sr., A. & J. Mfg. Co. Holt, Ala.—M. J. 
Maloney, Central Foundry Co. Besse- 
mer, Ala.—Louis Hoster, Bessemer 
Foundry & Machine Co., C. B. Saun- 
ders, Bessemer Soil Pipe Co., C. W. 
Nixon, Central Foundry Co. 

The technical program provides a 
variety of interesting discussions. A 
session on high test cast iron and 
cupola practice is scheduled for Tues- 
day morning, Jan. 20. The cupola 
operation phase of the session will 
take the form of a discussion of the 
recommendations drawn up by the 
A. F. A. Committee for 54-inch cupola 
practice. Following a luncheon at the 
Tutwiler hotel, simultaneous technical 
sessions will cover practical sand con- 
trol and foundry costs. The regional 
dinner will be held Tuesday evening 
and will be followed by addresses of 
prominent foundrymen. 

Approximately 30 foundries, iron 
and steel plants and manufacturing 
plants in the Birmingham district will 
be open for plant visits. Three sepa- 
rate tours have been arranged tenta- 
tively, with a number of plants com- 
prising each tour. The plant visita- 


tion program is shown in the accom- 


panying box. 
The tentative 
as follows: 


program 


Tuesday, Jan. 20 
Registration. 
10:00 a.m. High Test Cast 
Cupola Practice. 
Chairman, James T. 


Iron 


of events 


is 


and 


Mac- 


Kenzie, American Cast Iron 


Pipe Co., Birmingham. 
Cupola Practice—A 
sion of A.F.A. 


discus- 
Committee 


Recommendations for Oper- 


ation of 54-inch Cupola. 
High Test Cast 
Leader, H 
& Co., Moline, IL 
Luncheon, 
Session on Practical 
Control. Chairman, E. 
Smith, Stockham Pipe 


12:30 p.m. 
2:00 p.m. 


lron — 
Bornstein, Deere 


Tutwiler Hotel. 
Sand 


K. 
& 


Fittings Co., Birmingham. 
Fundamentals of Sand Con- 


trol—Leader, H. W. 
tert, U. S. 
Detroit. 

Sand Control in a 
Foundry 


Die- 
Radiator Corp., 
Pipe 
Leader, Max Ku- 


niansky, Lynchburg Found- 


ry Co., Radford, Va. 


2:00 p.m. Foundry Costs. 


Fundamentals in Determin- 


ing Costs of Casting 
duction. 


6:30 p.m. Dinner, with Addresses. 
Wednesday, Jan. 21 


Pro- 


Plant Visitations will continue through 


the entire day. 
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{GRAY IRON )>—— 


Acid Is Corrosive 


QUESTION 
We have an inquiry for an acid 
resisting iron which is subjected 
to the action of 1 to 1 hydrochloric 

acid at 300 degrees Fahr. for 1 

hour each day. The remaining 

time clear water passes over the 

surface. The customer suggested a 

14 per cent silicon iron, but it is 

necessary that the castings have 

strength, requiring about 40,000 

pounds per square inch tensile. 

Ordinary gray iron has been used 

without success, and was replaced 

with forgings which last about 6 

months. However, the customer de- 

sires the castings to last six years 
due to the expense of dismantling 
the machine in which the castings 
are used. The castings are about 

%-inch thick at lightest section 

and 2%-inches at the ribbed sec- 

tions and weigh about 60 pounds 
each. 
ANSWER 

Hydrochloric acid of the concen- 
tration mentioned contains about 18 
per cent free acid, and is quite cor- 
rosive. It is even more so at the ele- 
vated temperature of 300 degrees 
Fahr. We doubt that the suggested 
14 per cent silicon iron will with- 
stand the action of the acid solution. 
Hydrochloric acid solutions attack 
sO many metals and components of 
alloys that it is extremely difficult 
to find any metal or alloy which will 
render good service except for a 
limited period. While some special 
acid resisting nonferrous and ferrous 
alloys have a reasonable life in cold 
hydrochloric acid of moderate con- 
centration, they are attacked rapidly 
with hot, aerated solutions. The fer- 
rous alloys referred to contain high 
percentages of chromium and cannot 
be made in the cupola. 

Recently reports claim that an 
alloy cast iron containing 1.25 to 
2.00 per cent silicon; 0.30 per cent 
phosphorus, maximum; sulphur, 





0.120 per cent maximum; manganese 
1 to 1.5 per cent; nickel, 12 to 15 per 
cent, copper, 5 to 7 per cent, and 
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HIS department covers all 
problems relating to metal- 
lurgical, melting and molding 
practice encountered in mak- 
malleable-iron and 
gray-iron castings. Questions 
submitted by bonafide  sub- 
scribers to this department will 
be answered by members of the 
editorial staff of The Foundry, 
supplemented where occasion 
requires by the advisory staff 
whose personnel is as follows: 

John H. Hall 

Cast Steel 
H. A. Schwartz 
Malleable Cast Iron 
J. W. Bolton 
Gray Cast Iron 


ing steel, 


All questions should be ad- 
dressed to the Editor, The 
Foundry, Penton Building, 
Cleveland. 














chromium, 1.5 to 4 per cent, is cor- 
rosion resistant, and will resist the 
action of aerated 20 per cent hydro- 
chloric acid about 30 times as well 
as ordinary gray iron. The material 
added to give the copper and nickel 
content is monel metal which con- 
tains about 67 per cent nickel and 28 
per cent copper. Around 20 per cent 
of monel metal will give the copper 
and nickel content. 


—G@Eex—- 
Makes White Iron 


QUESTION 
What is white iron and how is 
it made? 
ANSWER 
White iron refers to cast iron 
poured into a sand mold which shows 
a white or nearly white fracture 
throughout the casting. The prin- 
ciple difference between white and 
gray iron is in the silicon content. 
The white iron runs considerably 
lower in silicon, usually around 1 















per cent for medium and light cast 
ings. Iron with a white fracture also 
may be obtained from irons with a 
higher silicon content which are cast 
in heavy chills. However, such iron 
usually is called chilled iron. 

White cast iron may be produced 
from a mixture containing all low 
silicon pig iron; low silicon pig iror 
and low-silicon scrap iron; all low 
silicon scrap iron, from all steel scray 
or a combination of all of them. 


—<€Q aa) 


Shrinkage Data Desired 
QUESTION 
We are interested in the anneal 
ing of cast iron mine car wheels 
and the temperature at which 
shrinkage and expansion. take 
place from the time the molten 
iron is poured into the mold un- 
til it solidifies, and then until the 
wheel cools during the process of 
annealing. Has anything been pub 
lished on that subject? 
ANSWER 

A number of years ago consider- 
able information was published on 
the shrinkage of gray iron in the 
solid state. The pioneer investiga- 
tor on that subject was the late W 
J. Keep who published a book en- 
titled Cast Iron which contained 
detailed record of his experiments 
The book may be obtained from the 
book department of Tue Founpry 
Prof. Turner also carried out some 
investigations on volume and tem- 
perature changes during the cooling 
of cast iron, the results of which 
were published in the Journal of the 
Iron and Steel institute (London) 
1906, Part I. 

Results obtained by Keep and 
other investigators are summarized 
in Part XI of “‘Gray Iron Possesses 
Valuable Engineering Properties 
which appeared in the Dec. 1 issue 
of THe Founpry. Study of that ar- 
ticle will prove interesting, but 
probably will not supply direct an- 
swers to many of your questions. At 
present the American Foundrymen’'s 
association has underway an investi- 
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gation on the liquid shrinkage of 
gray iron. When completed, that in- 
vestigation should supply informa- 
tion of direct value to you. 

As your question indicates, there 
is a shrinkage during the transition 
from liquid to solid, and further 
shrinkage, partly counteracted by 
concurrent expansion, down to some- 
what below the eutectoid inversion 
point at 1340 degrees Fahr. From 

ymewhat beyond that point down 
o room temperature, shrinkage oc- 
curs as a straight-line function, that 

the coefficient of contraction is 
onstant. 


<"“ GENERAL _>———. 


Green Sand Pipe Cores 


QUESTION 


Can you tell us the best way to 
make a green sand core for a pipe 
casting 10 inches inside diameter, 
%4-inch thickness of metal and 5 
feet in length. Also for one 8 
inches diameter part way and 6 
inches diameter for the remainder, 
14-inch wall and 6 feet 6 inches 
total length. 











\NSWER 

Several methods are available for 
making green sand pipe cores. The 
best one to adopt, depends to some 
extent on local conditions and the 
number of castings required. The 
following method is employed exclu- 
sively in shops where soil pipe and 
pressure pipe are cast horizontally 
in green sand in large numbers. If 
you have back numbers of THE 
FouNDRY you can find illustrated de- 
scriptions in the issues of Jan. 15, 
1921; Dee. 15, 1922; and Feb. 1, 
1925. A number of articles pub- 
lished during the past year also give 
information on the subject. 


The cores are swept horizontally 
green sand on cast iron barrels 
mounted on bearings under a sand 
hopper. Sand from the hopper falls 
on the arbor in a thin stream and 
adheres through the combined forces 
of cohesion and gravity. The force 
of the falling sand is regulated by 
e height of the hopper and this 
a point that only can be deter- 
mined by experiment. The average 
ight is about 18 inches. Sand 
varies in different localities and a 
degree of density in one sand that 
would cause no _ trouble, easily 
ight cause the iron to bubble in an- 
other mold made from a different 
sind. This also bears directly on 
iestion of selecting the most suit- 
le type of arbor. A single row of 
nt holes along the top side of the 
bor when in position, has proved 
lite adequate in some foundries. 
others where the sand is closer, 

e or more additional rows of vent 
‘les have been required in the ar- 
r. In its simplest form the device 
which the cores are made con- 

ts of two parts, the stand on 
1ich the arbors are mounted and 
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the hopper which holds the sand. The 
hopper is located directly above the 
arbor and at the proper height, as 
previously explained to deliver the 
sand with the correct speed to make 
it adhere to the claywashed arbor. 
In cross section, the hopper is V- 
shaped. The apex of the V forms 
the opening through which the sand 
falls in a narrow stream on to the 
revolving arbor. In large installa- 
tions the entire device is power 
driven, usually from a belt, but in 
smaller insulations it is operated by 
hand. The hopper is equipped on 
the inside near the lower opening 
with an oscillating riddle operated by 
a suitable handle on the outside. In 
practice, one man revolves the arbor 
while a second man shovels sand in- 
to the hopper and then agitates the 
riddle. The arbor is machined at 
both ends and fits in two guides cor- 
responding to the machined ends in 
the flask. A suitable strike attached 
permanently to the stand removes 
superfluous sand and produces a core 
true to size in a few revolutions of 
the arbor. The arbor is turned by 
a tapered wood plug equipped with 
a crank handle. The plug is pushed 
into the open end of the arbor and 
is held by friction. It is disengaged 
easily after the core is made. 


-—GED—- 
Air Control Necessary 


QUESTION 
We sometimes are told that too 
much air will cause cold iron. 
This raises the question, why does 
not the surplus air that cannot 
unite with the carbon of the coke 
located in the melting zone unite 
with that higher up? To be more 
specific: Why will too much air 
cause cold iron? Why in that case 
does the iron not melt higher up 
in the cupola? Does volume of air 
have any bearing on depth of 
melting zone or does volume of 
coke determine the melting zone? 
In melting light sheet steel as a 
small percentage of the charges, 
should this material be at the bot- 
tom or top of the charge? 
ANSWER 
Theoretically 1 pound of carbon 
requires 2 2/3 pounds of oxygen for 
complete combustion or translated 
into terms of coke containing 88 per 
cent carbon, and air; 1 pound of 
coke requires about 132 cubic feet 
of air at 60 degrees Fahr. and 14.7 
pounds barometric pressure. When 
this amount of air is admitted, per- 
fect combustion should result. How- 
ever, generally a slight excess of air 
is necessary. When this slight 
amount is exceeded, free oxygen will 
exist, and will combine with the 
molten iron to form iron oxide. Since 
air contains only 23 per cent oxygen 
and 77 per cent nitrogen, the air 
carries considerable inert matter 
which must be heated during com- 
bustion. When a large excess of air 
is used it easily can be seen that 


much heat is wasted in raising the 
temperature of the gases which is 
lost to the iron. Hence, the iron in- 
stead of becoming hotter, gets colder 
as the excess air is increased. 

If a high blast is employed, the 
melting zone is raised. Therefore, 
the bed coke must be sufficiently 
high so that the first charge of iron 
is at the point where combustion 
takes place. If the proper amount 
of coke is used between iron charges, 
melting takes place only at this 
point in succeeding charges. When 
a high blast is employed with too 
low a bed, the first charges melt 
cold until the bed is raised by suc- 
ceeding charges to the right point. 
Then the iron begins to melt hot, 
provided sufficient coke is placed be- 
tween the charges. If the splits are 
too small, the bed is lowered which 
results in partially melted iron that 
has to await the next coke split. If 
too much coke is used, the iron melts 
slowly as the excess coke has to be 
burned before the iron melts. Ex- 
cess coke also has a tendency to 
raise the bed height. 

As for melting light steel scrap 
as a small percentage of the charge, 
we believe that you are wasting your 
time, unless that material is com- 
pressed into briquets or placed in 
sheet steel containers. However, 
you may try melting a complete 
charge of light steel scrap and see 
how much metal you obtain. Light 
material heats up easily and then is 
subjected to the action of the blast. 
Before it has a chance to melt, a 
large part of it is oxidized. The 
usual practice in melting steel scrap 
is to place it first in the charge. 
However, many foundrymen place it 
last and others place it in the mid- 
dle between gray iron scrap and the 
pig iron. 


-—Gzy—- 
a , 


-_ 
Compare Sand Figures 
QUESTION 
What is the proper permeabil- 
ity (in number) and bond 
strength (in pounds) for sand 
used in molding miscellaneous 
machine tool castings on (a) The 
bench (b) side floor (c) crane 
floor where some of the castings 
weigh 5 tons and where some of 
the molds are dried? We are in- 
stalling a sand control system and 
seek to eliminate as much experi- 
mental work as possible. 
ANSWER 
A considerable amount of experi- 
mental work inevitably accompanies 
the installation of a sand control 
system in a foundry. In fact after 
the system becomes standardized a 
certain amount of experimental work 
still is required to keep the system 
operating at the highest efficiency. 
If there is one point more greatly 
stressed than another in all the sand 
papers presented before the A.F.A., 
it is that each individual case must 
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be considered in the light of local 
conditions. The character of the 
sand varies in different districts and 
for that reason neither a permeabil- 
ity number nor a maximum number 
of pounds for a bond test can be ar- 
bitrarily applied. 

The following approximate figures 
may be taken as a base from which 
to develop others to fit your par- 
ticular conditions and requirements: 
Bond strength of sand for the bench, 
3.5 to 5.5 per cent, and permea- 
bility, 13.00 to 25 per cent; sand 
for side floors, bond 3.5 to 5.5 per 
cent and permeability, 18.00 to 
25 per cent; sand for crane floor, 
bond strength 4.5 to 6.5 per cent 
and permeability 20.00 to 35.00 per 
cent. If you have not already fa- 
miliarized yourself with the subject, 
we suggest you read several articles 
on the subject that have appeared in 
the pages of Tue Founpry and the 
Transactions of the American 
Foundrymens association during the 
past two years. 





Seacoal Used in Facing 


QUESTION 
For castings weighing over 1500 
pounds we have been using an 
extra strong facing sand made 
up of the following materials: 
Road sweepings from macadam 
roads, 1 barrow; red sand, 1 bar- 
row; sawdust, 1 riddleful; fine 
coke sievings, 1 riddleful, and 
rough coal dust, 7 shovels. Owing 
to recent developments in tar ma- 
cadam and concrete roads we are 
unable to secure road sweepings 
of a suitable nature for the job 
and will be glad to hear of any al- 
ternative. We do not make a suf- 
ficient number of heavy castings 
to warrant the installation of dry- 
ing equipment. 
ANSWER 
Unfortunately we are not familiar 
with the characteristics of the red 
sand in your mixture, but from the 
amount of foreign material you add 
to it we assume that it carries an 
exceedingly high content of bonding 
element. From contemporary litera- 
ture we gather that practically all 
British and European foundrymen in- 
sist on using from three to six in- 
gredients in all facing mixtures. 
American practice follows a more 
simplified line. Usually only one 
grade of sand is employed for any 
given line of castings made in green 
sand molds. Coal dust is added in 
the proportion of 1 part coal dust 
to 6 to 12 parts sand depending on 
the size and shape of the proposed 
casting. The great bulk of the cast- 
ings up to and including those sev- 
eral tons in weight are made in green 
sand molds. Naturally the grade of 
sand employed on a mold for a 1- 
ton casting is coarser and more re- 
fractory than the sand used in a 
stove foundry. 
In your particular case we sug- 
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gest you omit the road sweepings, 
the coke and the sawdust. Make up 
a mixture of 2 parts red sand, 1 part 
old sand, 1 part sharp sand (also 
known as beach, sea or river sand) 
and %-part coal dust. Preferably 
this should be mixed in some form 
of mechanical mixer, but in an emer- 
gency and in small quantities it may 
be mixed with the shovel. Wet it 
down with thin claywash, molasses 
water, or diluted core binder. If 
this mixture should prove too strong, 
it may be toned down by increas- 
ing the amount of sharp sand, or, 
by using plain water instead of the 
claywash or the other substances 
mentioned. Make up several small 
experimental batches and try the 
effect of molten iron on them before 
you try the new facing on a regular 
job. 


-—_——€MALLEABLE »> 
Spots Are Graphite 


QUESTION 

We are forwarding to you a piece 
of sprue poured from air-furnace, 
white cast iron which is to be an- 
nealed. You will notice that the 
fracture shows a considerable num- 
ber of dark spots dispersed through 
the nearly white matrix. Also the 
white matrix contains some bright- 
er colored flakes. Can you tell us 
what the dark spots indicate, and 
what are, and what causes the 
bright flakes? If the dark spots are 
carbon, would a higher pouring 
temperature have eliminated them, 
and would the analysis have been 
the same in both cases? Is there 
any method of interpreting the frac- 
tures of test bars which are poured 
during the progress of the heat? 











ANSWER 

The dark spots are areas in which 
graphite flakes are present. The light 
flakes are normal and represent frac- 
tures on certain surfaces determined 
by crystal form. The dark spots or 
mottles may be due to too much e¢ar- 
bon, too much silicon, too low a tem- 
perature or a combination of those 
factors. Higher pouring temperature 
may eliminate mottles without change 
of total composition. On the other 
hand a heat may change in composi- 
tion without further heating. 





Dark Spots Are Graphite Flakes 





A skilled melter can follow quit: 
accurately the progress of a heat b» 
the appearance of the fracture. Tha 
is the result of experience and hard! 
can be put into words. Chapter VI 
of American Malleable Cast Iron, b) 
H. A. Schwartz contains such descrip 
tive matter as can be put into words 
and illustrations on the subject. Th 
spotty or mottled condition must b: 
corrected, because such iron neve 
will produce satisfactory physica 
properties. 


——€_STEEL _)>—— 
Sand May Be Dense 


QUESTION 








We are having trouble wit 
nickel-chrome steel castings of the 
following analysis: Carbon, 0.30 t 
0.50 per cent; chromium, 0.50 t 
0.75 per cent; nickel, 1.25 to 1.7 
per cent; manganese, 0.50 to 0.8 
per cent and silicon, 0.30 to 0.40 pe 
cent. The difficulty is pinholes o 
a spongy condition principally o1 
the cope side of the mold. The 
holes do not cover the entire sur 
face, but are confined to spots. Ths 
surface under the risers appear 
perfectly clean, but often the nec} 
of the riser shows pinholes. The 
defect appears in both green sand 
and dry sand molds which are made 
of the same sand mixtures em 
ployed for our regular run of cai 
bon steel. The alloy steel appear 
to lie perfectly still when poured 
The spongy condition shows a little 
before annealing, but considerably 
more after that procedure. We aré 
inclined to think that good sand 
mixtures for both green and dry 
sand work will eliminate the 
trouble. Can you supply any in 
formation on that point? 

ANSWER 

From the description of the dif 
culty with the castings, the troublk 
would seem to be with the mold con 
ditions rather than with the steel. The 
analysis given is_ satisfactory, al 
though the silicon might well be run 
as high as 0.50 per cent, but from the 
fact that the steel appears to set pe! 
fectly in the heads and gates, the con 
clusion would seem to be that the 
steel is deoxidized properly and free 
from gas. 

It generally is found that somewhat 
more difficulty is experienced in get 
ting perfectly sound steel casting: 
from steels containing 1 per cent chro 
mium and slightly over than is the 
case with ordinary carbon steel. I! 
should not be necessary, however, ti 
use different sand mixes for nicke! 
chrome steel and for carbon steel. |! 
the sands employed for carbon stee 
are kept from becoming too dense an 
impermeable, they should serve equa 
ly well for the nickel-chrome stee 
castings. It is possible too, that som: 
of the trouble has arisen, in the cass 
of the dry sand molds, from patche 
put on after the molds are remove 
from the ovens, and not dried pro} 
erly before closing the mold. 
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‘Problems in 





Nonferrous Founding 


Dy Charles Vickers 








Bronze Penetrates Core 

We are experiencing some trouble 
naking what is termed housing or 
crew down nuts, analysis of which is 
88 per cent copper; 10 per cent tin, 
and 2 per cent zinc. The castings 
will weigh approximately 950 pounds 
each. The mold is made in a steel 
flask and is being baked in the core 
oven until thoroughly dry. The metal 
is laying against the side of the mold 
nicely, but is burning through the 
core. We have tried various miz- 
tures for the cores, but it seems that 
the tin is leaving the casting, going 
through the core, thus making the 
casting porous and spongy in the bore, 

the threaded section, which must 

he absolutely perfect. 

The big problem all founders en- 
counter in making screw down nuts 
has always been to protect the cores 
effectively against penetration by the 
molten metal and as far as we know 
it still remains a problem. The time 
honored method of coating with plum- 
bago wash does not prove effective, 
even when several coatings are 
brushed on the core suface, and fol- 
lowed by a rubbed-on coating of plum- 
bago mixed to a paste with molasses 
water, or kerosine. 

The core is located at the heart of 
the mass of metal, which as it cools 
contracts upon it, whereas the circum- 
ference of the casting draws away 
from the mold wall, added to which 
; the tendency of the metal to segre- 
gate as it cools driving a _ highly 
fluid tin-rich constituent into the 
pores of the core. The temperature 
itself is low, compared to that of 
molten steel. Therefore, it must be 
the pressure combined with the sep- 
ration of a more highly fluid portion 
f the melt, that is responsible for 
the core penetration. 

Water-cooling of the cores has been 
esorted to, not only to prevent pene- 
ration of the cores, but to prevent 
egregation of the constituents of the 
lloy, and has proved quite succe-c- 
il, but it is a highly dangerous pro- 
edure, and would require expensive 
eging. Therefore, we do not advo- 
ite such practice in ordinary brass 
sundries. We would suggest instead 
iat the body of the core be made of 

coarse-grained near-white silica 
nd. Make the portion of the core 
at is surrounded by metal %-inch 
naller in diameter than the prints 
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of the core, and bring it to diameter 
after it is dried, by swabbing on a 
soft paste which may consist of alun- 
dum cement, or china clay mixed with 
silicate of soda and water. Dry the 
core then coat with plumbago. By 
this means we surround the body of 
the core with an impervious coating 
%-inch thick, which if found insuf- 
ficient can be easily increased. This 
coating can be made to adhere by 
wetting the core surface with a solu- 
tion of water glass. 


—-GED— 
Melting Point Is Low 


We have an order to manufacture 
some fusible plugs to fuse or melt at 
215 degrees. Water always will be on 
the plug. In other words when the 
temperature of the water reaches 215 
degrees the metal must fuse or melt. 
Have you any information on such a 
metal? 

Bismuth and cadmium are two 
metals that lower to a considerable 
degree the melting points of certain 
alloys, and for that reason are used 
a great deal in making what are 
known as low melting or fusible al- 
loys. However, in looking over a list 
of these alloys we cannot find one 
that will melt exactly at 215 degrees 
Fahr. One alloy containing 8 parts 
of bismuth, 5 parts of lead, and 3 
parts of tin is said to melt at 212 de- 
grees Fahr., which is the boiling 
point of water. Another alloy con- 
taining 8 parts of bismuth, 8 parts 
of lead and 4 parts of tin is said to 
melt at 235.9 degrees Fahr. Another 
alloy used for cementing metal parts 
on glass lamps that melts at 212 de- 
grees contains 3 parts of lead, 2 parts 
of tin and 2.5 parts of bismuth. An 
alloy containing 8 parts of bismuth, 
8 parts of lead and 3 parts of tin ac- 
cording to Parkes and Martin melts 
at 226 degrees Fahr. 

An alloy used in sprinkler heads 
that is said to melt at 212 degrees 
Fahr. contains 50 per cent bismuth, 
31 per cent lead and 19 per cent tin. 
However, we do not know how these 
alloys will work under continued ap- 
plication of heat as you intend to 
use them. At one time fusible plates 


of some of the compositions given 
were inserted in boilers which were 
supposed to melt at the temperatures 
indicated. However, it was found that 









boilers would explode without’ the 
plates being melted and examination 
showed that long-continued heating of 
the plates formed alloys of much 
higher melting points than those of 
the original compositions used. 


Sulphur Gases Brass 


We are making brass bushings 
about 6 feet long, 21 inches diameter, 
with a core 18% inches diameter, and 
weighing about one ton each. We melt 
in a 30-inch cupola and before charg- 
ing the metal we put a sack of char- 
coal on top of the coke bed. The bush- 
ings are cast standing up, and are 
gated at the bottom of the mold and 
also about the middle. The ladle is 
well heated with charcoal. We use 
heavy red brass scrap only and the 
molds are dried thoroughly. When the 
metal in the mold is about to set, it 
starts to foam, or rise just the same 
as if you make a dough with yeast in 
it. After machining, these castings 
show small pin holes. Can you tell the 
cause of this phenomena? 

Metal that has absorbed sulphur 
dioxide always acts in the manner de- 
scribed and the only difference be- 
tween the brass and the dough is that 
the latter is made porous by carbon 
dioxide gas generated within itself, 
and the brass is made porous by sul- 
phur dioxide gas absorbed in the melt- 
ing. The yeast generates the gas in 
the case of the dough, and the sulphur 
in the coke generates the gas in the 
case of the brass, that is melted in 
contact with the fuel. 


Perhaps you are melting too slowly 
in your 30-inch cupola; the faster the 
brass is brought down to the hearth, 
the better. When the metal gets down 
on the hearth it is reasonably safe, 
particularly if there is some charcoal 
there to swim on its surface. It may 
also be that the coke is high in sul- 
phur. It would be better to get a sup 
ply of coke as low as possible in sul- 
phur even if it is necessary to pay a 
premium. To protect it give it plenty 
of charcoal, and use a fused sodium 
carbonate flux that has an affinity 
for sulphur in the cupola. 

As regards the gating, a 6-foot long, 
1%-inch thick bushing, poured with 
sound metal, may come al! right gated 
as mentioned, but we would prefer 
also to put another gate at the top 
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end, in order that end may get hot 
metal also. Use an open sand so the 
gases will come away freely. The 
sprue should be of such a diameter 
and the gates cut of such a size that 
the pouring head can be kept filled 





all the time the mold is taking metal. 
It should take the metal fast, so there 
is no check on the upward movement 
of the metal within the mold before 
it is filled. If the head is not kept 
filled, poor castings will result. 








Readers Comment 








Note—Material appearing under this head does not necessarily reflect the opinion of The Foundry 
or of its editors. 


To THE EDIToRs: 

I have noticed the comments in the 
Dec. 1 issue of THe Founpry on why 
young men do not learn the molding 
trade today as they did 30 or 40 years 
ago. I have been in the foundry busi- 
ness for the past 25 years, and be- 
lieve there are more opportunities of- 
ered to the apprentice today than 30 
years ago. Most up-to-date foundries 
have installed better working, sani- 
tary, and wage conditions. 

When I was an apprentice learning 
the molders trade, conditions were 
very bad. We had to get our own flasks 
and equipment, sand etc. from the 
yard, carry our iron from the cupola 
or furnace, shake out, cut and temper 
our own sands and work for an ap- 
prentice wage of from 50 to 75 cents a 
day for a period of 2 years. After that 
it was possible to receive a 25 cent 
raise every 6 months until the 4 year 
period was completed. The foundry 
superintendent must blame himself if 
he does not have at least six young 
men learning the trade in his plant. 
He should be able to make the best 
molders out of them if he plans ahead 
and uses good judgement. 

A foundry can be made as enticing 
a place to work as a pattern shop or 
machine shop or any other depart- 
ment of the plant. The foundry super- 
intendent must remember that today, 
old season molders are working in 
fear that if they show an apprentice 
anything pertaining to a particular 
job, in due time, when the apprentice 
becomes a finished molder, the older 
man will be slated to go. Therefore 
it is necessary for the superintendent 
to supervise the apprentice and, if 
possible, eliminate distrust on the 
part of the older men. 

The main object is to get the ap- 
prentice started right and to keep in 
close touch with him at all times. Do 
not encourage him too much. During 
the past 11 years I have had consider- 
able experience with apprentices, hav- 
ing turned out approximately 20 in 
that period. All of these now are work- 
ing at the trade, are satisfied and are 
making good wages. Some possibly 
may have greater things in store. In 
training the apprentice, the impres- 
sion should be created that at some 
future time he may be called upon to 
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fill some executive position in the 
foundry. 

Any foundry owner who puts a col- 
lege graduate in the position of found- 
ry superintendent, providing the grad- 
uate is technically educated in found- 
ry practice, is using good judgement. 
The foundry superintendent should 
possess technical knowledge with re- 
lation to pattern shop, engineering, 
irons, alloys, coke, sand and cupola 
practice. It is necessary for the man 
to be able to figure a job from the 
blueprint and to know that the job 
will yield a fair profit. This is an es- 
sential of the man in charge and I 
would be very much embarrassed to 
inform any employer that I could not 
do this to a good advantage. 

H. L. WHARTON 
277E. Eleventh Ave. 
Columbus, O. 


Needs Flood Basin 


To THE Eprrors: 

I noticed an article in the Dec. 15 
issue of THe Founpry, page 76, deal- 
ing with staggered gates for clean 
castings. The argument against us- 
ing horn gates because of extrava- 
gance of metal seems to be void inas- 
much as the staggered sprue _illus- 
trated is apparently twice as long as 
necessary. 

It would also appear that in figur- 
ing the molders’ time, the extra cope 
equipment and sand involved, any 
saving of metal would be more than 
offset. In addition, ramming up ex- 
tra copes naturally cuts down pro- 
duction. 

During several years of practical 
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A-Flood basin 

8~-Sprue or down gate 

C -Bridge (made of 
any flat piece of 








any sand core) 
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Flood Basin and Bridge Prevent En- 
trance of Dirt 











molding, I often have encountere 
this problem of pop-gating and hay 
arrived at the conclusion that, to | 
successful, pop-gates. should have 
flood basin cut into the top side of th 
cope, with a bridge constructed : 
shown in the accompanying illustr: 
tion. This prevents any dirt fro! 
entering the mold with the iron. A 
an alternative, a tin disk may be use 
to cover the sprue, thus allowing tl 
basin to become full before iron start 
to enter the mold and thereby float 
ing off all dirt and slag. 

ALBERT E. Epwari 
Chevrolet Gray Iron Foundry 
Saginaw, Michigan 





Latent Heat Is Cause 
To THE Eprrors: 

In the Dec. 15, 1930 issue, page 6 
an inquiry entitled, “Iron Backs Ou 
of Mold,” describes a condition wit 
which I often have had the same ex 
perience. Our remedy was to pou 
water over the risers to keep the iro: 
in the mold. Your answer to the ir 
quiry was that the cause was oxida 
tion. I believe that when iron back 
out of the mold, it does not make fo 
sound castings. I have been employed 
on marine work most of the time an 
I can say that there has been return 
from gas holes. The castings are m: 
chined on the faces and barrel bored 
I think that the growth of cores wil 
account for some of the iron bein: 
pushed out of the risers. Also might 
there not be a certain amount of lat 
ent heat contained within the metal 
that when the temperature drops t: 
a certain point, a chemical reactio1 
takes place. The chemical reactio 
causes the iron to become more flui 
at that time. 


Philadelphia T. C. MuwNcI 


Is Nothing Unusual 


To THE Eprrors: 

We see nothing unusual with ref 
erence to iron squeezing out of the 
riser on a cylinder casting, as men 
tioned in the Dec. 15 issue of Tu 
Founpry. This happens every day ir 
our. foundry and we certainly would 
not attribute it to the metal. Wes 
have found that iron which wil 
squeeze out of a riser on a dry sand 
job will not do so on a similar gree! 
sand job. The reason for the squeez 
ing out of metal, in our opinion, i 
purely physical and is due to the heat 
ing up of the sand in a very hard, dr 
mold in a rigid flask. When thi 
sand heats it expands and follows th 
course of least resistance which is t 
squeeze the castings, thus causing th: 
molten iron to flow out of the riser. 

E. J. Si 
Foundry Superintendent, 
Ingersoll-Rand Co., 


Painted Post, N. Y. 
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The D LE Narrow Tolerance in Castings 
Is the HEART 


of Die Casting PRocEss 


Requires Accuracy in Design 


ANUFACTURE of dies. or prints or castings supplied by the of metal inserts and cores This in 
molds for pressure die cast- customer and the design and con volves the employment of a die com 
ing not only involves crafts struction of these dies are vital fac- posed of several moving parts ac 
manship comparable to that asso- tors in the successful operation of the curately fitted together. It sometimes 
ciated with watchmaking, but also die casting shop. The designer also requires the use of collapsible and 
requires knowledge acquired from in- must be able to study and analyze detachable die parts. Since the die 
timate contact with the metallurgical service conditions so that the casting castings turned out by the process 
phases of casting alloys into metallic will give good results. This may in must be such that little or no ma- 
molds. Similar to the molder of sand volve the addition of ribs, webs, chine work is necessary to fit them 
castings, the die designer must be fillets, ete., or the insertion of steel for their use, it may be realized easily 
familiar with all methods of estab- or bronze inserts to strengthen the that considerable care is required in 
lishing irregular parting lines on in- die-cast parts In some instances it finishing and fitting the various parts 
tricate castings, gating, feeding and may require a complete redesign ofl of the die. 
venting. However, since the dies are the casting to conform to the die Dies usually are made from special 
made of steel, the molten metal be casting process and conteract the dif- die steels containing chromium and 
gins to solidify the instant it strikes ficiencies of the alloys to which the vanadium, the finished cost ranging 
the die surface, and the proper loca process is limited from $400 to $3000. Due to the 
tion of the gate, vents, shrinkage al Considerable ingenuity is displayed large initial cost of the dies, the 
lowance, ete., is even more important by the designer in arranging the die process is seldom used unless several 
than is the sand casting process to provide undercuts, external and in thousand castings are desired This 
Dies are constructed from blue ternal threads and allow the insertion requirement must be fulfilled to ab 
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Fig. 1—A Four-piece Die Is Employed in Casting a Pulley Wheel with a Groove 
Around the Rim 
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Fig. 2—Long Thin Castings Are Pro- 
duced by the Process 


sorb the die cost, and consequently, 
the greater the number of castings, 
the lower the proportionate cost each 
piece bears. Die life depends to a 
large extent on the intricacy of the 
die and the amount of metal cast at 
one time. Failure of the die usually re- 
sults from fine cracks or checks which 
gradually increase in size. In some 


instances dies have produced 150,000 
pieces without showing any signs of 


checking. 

Die castings usually can be held to 
close tolerances in dimensions. This 
is especially necessary in cases where 
the casting turned out from the die 
is practically a finished piece except 
for trimming operations. Some idea 
of the close tolerances may be ob- 
tained from the United States army 
ordnance specifications which allow 
permissible variations per inch of 
diameter or length as follow: Tin- 
base alloy, +0.0005-inch; lead-base, 
+0.001-ineh; zine-base, +0.001-inch, 


and aluminum-base, +0.0025-ineh. In 


Fig. 3 
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Group of Dies and Die Castings. 


cases where a dimension amounts to 
several inches, the permissible varia- 
tions may be reduced still further. 

While die casting makers employ 
a number of alloys for making the 
castings, the following compositions 
for the various types of alloys are 
representative. These are taken from 
the United States army ordnance spe- 
cifications and include tin-base, lead- 
base, zine-base and aluminum-base 
alloys. The tin-base alloy has the fol- 
lowing limits: Tin, 82.4 to 84.4 per 
cent; lead, 0 to 0.35 per cent; cop- 
per, 7.5 to 9.1 per cent; antimony, 
7.5 to 9.1 per cent; iron, 0 to 0.08 
per cent; arsenic, 0 to 0.10 per cent; 
and bismuth, 0 to 0.08 per cent. The 
lead-base alloy may contain 84.0 to 
86.0 per cent; lead 4.5 to 5.5 per 
cent tin; 0 to 0.50 per cent copper; 
9.25 to 10.75 per cent antimony 
and 0 to 0.20 per cent arsenic. One 
zine-base alloy may contain from 91.0 
to 93.0 per cent zinc; 0 to 0.10 per 
cent lead; 4.0 to 6.0 per cent alu- 
minum; 2.0 to 4.0 per cent copper, 
and 0.40 per cent impurities includ- 
ing iron, cadmium and silicon. Anoth- 
er zinec-base alloy contains 85.0 to 
88.0 per cent zinc; 10.0 to 12.0 per 
cent aluminum; 2.0 to 3.0 per cent 
copper, and 0.40 per cent impurities 
including lead, iron, cadmium and 
silicon. The aluminum-base alloy 
which is that usually known as No. 
12 alloy may contain 91.0 to 93.0 
per cent aluminum; 7.0 to 9.0 per 
cent copper; 0 to 1.50 per cent iron 
and 1.0 per cent impurities includ- 
ing tin, zinc, manganese and silicon. 

The tin-base alloy is suitable for 
high grade bearings on engines and 
machines, and for parts requiring spe- 
cial acid-proof qualities, as in certain 
pumps. It has an initial fusing 
point about 465 degrees Fahr. and is 
completely liquid about 790 degrees 
Fahr. The castings have an excellent 
surface and the alloy may be used for 
small parts not requiring high 
strength. The lead-base alloy is used 
chiefly for bearings where working 
conditions are not such as to demand 
a tin-base alloy. It has an initial 
fusing point about 460 degrees Fahr. 


and is completely liquid about 495 
degrees Fahr. The zinc-base die cast 
ing alloys mentioned are only fair 
ly resistant to atmospheric corrosion 
They are affected by heat and cor 
rosion and in time are subject t 
change in hardness and dimensions 
They are said to be difficult to solde: 
plate or lacquer as a fusible eutecti« 
alloy exudes at 300 to 400 degre 
Fahr. They have good casting qual 
ities since they are quite fluid whe! 
molten, 


Use Pure Materials 


In the manufacture of zinc-base al 
loys, it is essential that only the 
purest of raw material be used. Lea 
and cadmium cause the castings t 
swell and decompose in service. Ti! 
is objectionable because of the dan 
ger of a hard tin-zine alloy solidify 
ing on the walls of the die. Th: 
zine-base alloy containing the high 
est zine content (91 to 93 per cent) 
will show a tensile strength about 
38,000 pounds per square inch and 
an elongation of 4 to 5 per cent ir 
2 inches. It may be used where struc 
tural strength is required, but wher 
it is not necessary to maintain con 
stant dimensions. The second zinc 
base alloy (85 to 88 per cent zinc) 
will show a tensile strength about 
25,000 pounds per square inch on 
die cast specimen. 

While at one time zinc-base di 
castings came into considerable dis 
repute due to a too hasty applicatior 
of a more easily cast alloy without 
investigating other properties. Th: 
alloys in question contained appr 
ciable amounts of tin with high alu 
minum content. The combination wa 
fatal as the castings failed prema 
turely through intercrystalline oxida 
tion. However, investigation soo! 
revealed the cause of the difficulty 
and aided in the imprevement of the 
other more reliable alloys in use at 
that time. Further research and i! 
vestigation have shown that the qual 
ity of the zine has a large influence: 
on the strength and permanence ot! 
the die castings. 

One of the large producers of dir 


The Dies at the Right and Left Are for Casting Brackets and the Castings A? 


Die-Cast Reamers 
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castings has standardized on two dif- 
ferent zine-base alloys for perma- 
nence and strength. The alloy used 
for permanence contains 2.8 per cent 
copper; 0.4 per cent aluminum; 6 
ner cent tin and 90.8 per cent zinc. 
The zine used is the Prime Western 
gerade and the tensile strength is 
given as 19,000 pounds per square 
inch. The alloy used for high 
strength castings contains 3.0 per 
cent copper; 5 per cent aluminum, 
ind 92 per cent zine. The tensile 
strength is given as 42,000 pounds 
per square inch. The zine used in 
that alloy analyzes 99.90 per cent 
minimum zine content. Addition of 
magnesium (0.10 per cent) to a zinc- 
base alloy containing 3 per cent cop- 
per and 4 per cent aluminum has a 
beneficial effect on the tensile strength 
and elongation with normal aging. 
The alloy has a tensile strength 
around 43,000 pounds per square 
inch. 


Watch Details Carefully 


The aluminum-base alloy will 
show a tensile strength about 22,000 
pounds per square inch on a die cast 
specimen. It has an initial fusing 
point at about 1050 degrees Fahr. 
and is completely liquid at about 
1150 degrees Fahr. It will take a 
high polish but like brass, loses its 
luster when exposed to moist con- 
ditions and requires repolishing. Due 
to its high melting point, the casting 
limits cannot be held as close as on 
tin, lead or zinc-base alloys. 

Attention to details in die con- 
struction is of prime importance due 
to the ease with which solidifying 
metal tears apart. Seemingly slight 
imperfections may be such that they 
offer enough resistance to cause the 
emisolid metal to tear or crack. 
Since the metal cannot contract nat- 


irally, a slight stretching takes 
place. If the metal is caused to 


stretch too much by obstructions, 
too tight a fit of some part of the 
mold, ete., a cracked casting results. 

Cracking of the casting may be 
caused by improper metal or die 
temperature. It may be caused by 
poor synchronization of operations 
vhich permit the casting to remain 
too long in the die before ejection. 
Sometimes when inserts are used, 
he hole in the insert whereby it is 
held in place may be too small. This 
causes the pilot or holding arm to fit 
o snugly. When the pilot is with- 
drawn, it puts too much of a strain 
n the casting, which cracks. If the 
ole in the insert is too large, a 
ish of metal will creep in between 
ie insert and the pilot causing too 
tight a fit with a resulting strain. 
ther causes may be wear in 


e ejector guides which puts an un- 
en strain on the casting, a slight 
pset on ends of the metal cores 
hich cannot be withdrawn without 
acking the casting, bent core pins, 


Cc 


Die making is conducted with a 
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view to eliminate as much as is prac- 
ticable, any causes of cracking. Since 
the art of die construction requires 
considerable skill, it will be of in- 
terest to describe a few types of dies 
being used in production work. 

Fig. 1 shows a die cast pulley ap- 
proximately 10 inches in diameter 
which is used on a forced feed lubri- 
cating device for engines, ete. The 
pulley has a groove about %-inch 


deep extending nearly the full width 
















































Fig. 4—A Multipart Mold Is 


of the face. The die is made in four 
parts and consists of the cope or 
upper part of the die, and the drag 
or lower portion which is made in 
three parts. As may be observed, the 
upper part contains a raised portion 
which forms one-half of the impres- 
sion for the pulley. This raised por- 
tion is smaller than the wheel diam- 
eter to allow for the rim and groove 
thickness. It also contains raised 
triangular projections on its surface 
which leave similar openings in the 
casting. 

The lower part of the die is similar 
to the upper part except that instead 
of the triangular projections, it has 
circular projections that form the 
round openings in the wheel. In ad- 
dition to the described portion of the 
drag die, two sliding pieces are 


mounted on that portion, and these 








pieces form the rim and groove of 
the pulley. The sliding pieces are 
moved in and out by a rack and 
pinion. The upper half of the die 
contains four dowel pins which fit 
accurately into four holes in the two 
sliding pieces. This necessitates the 
two sliding pieces being in the closed 
position before the upper part of the 
die will fit properly. The lower part 
of the die also contains four pins 
which fit into holes through the cope 









Used for Vacuum Cleaner Parts 


die. These pins extend above the 
cope surface and the heads are slot- 
ted so that flat narrow bars may be 
wedged in to hold the upper and low- 
er parts of the die tightly together. 
The gate or sprue is in the center 
of the cope die. The lower part of 
the die also contains four ejector 
pins. These pins are located near the 
apexes of the triangular openings of 
the wheel so that a uniform lift is 
provided. 

Several dies are shown in Fig. 3 
with some castings produced by the 
die casting process. The two dies at 
the left are the cope and drag of a 
die for making left and right cowl 
lamp brackets for an automobile. The 
two dies on the right are the drag 
and cope for left and right brackets 
for an automobile lap robe rail. The 
castings at the left against one of the 
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dies are the cowl lamp brackets pro- 
duced in that die while those in the 
center are reamers with steel blades 
cast in a zine-base backing. These 
are said to give excellent service and 
do not break as easily as those ma- 
chined from solid steel. 

The die for the lamp brackets is 
in six parts, namely, the top, bottom, 
two sides and two movable cylin- 
drical parts. The top compares to 
the cope of a sand mold, and the 
bottom with its four moving parts 
constitutes the drag. The top of the 
die is shown at the extreme left and, 
as may be observed, the parting is 
irregular and contains one-half of the 
impression and the sprue opening. 
The lower part of the die with the 
four moving portions is next. This 
portion of the die contains the other 
half of the impression and the gates 
which lead from the sprue to the 
casting. Four gates are attached to 
the two castings at two points. One 
leads into the casting near the bend 
of the tube and the other enters near 
one end of the portion of the cast- 
ing which is at right angles to the 
tubular section. 


Inserts Are Used 


The tubular section of the casting 
contains a brass insert pipe to give 
additional solidity and the portion 
at right angles contains three steel 
studs which project at _ different 
angles due to the slight curvature of 
the section. The brass tube is held 
in the proper position in each im- 
pression by two pins called pilots. 
One of the pilots is on the movable 
side piece while the other is on the 
evlindrical part just above the ream- 
er castings. The side pieces in addi- 
tion to the pilots contain three holes 
into which the steel insert studs are 
placed. 

The cylindrical 
the circular flanged ends which fit on 
the lamp, like the side pieces are 
moved in and out by a rack and pin 
ion. Thin flat vents are cut into the 
surface at various places in the die 
to conduct the air and gases gen 
erated away from the die. The vents 
are about the thickness of a sheet ol 
paper at the impression and slightly 
thicker beyond. Due to the narrow 
space, the metal will not flow in 

The two die parts, at the right in 
Kig. 3, form the complete die for a 
right and left bracket for an automo 
bile lap robe rail. Each casting is 
gated at five places, as may be ob 
served from the drag die which is 
shown at the right center. Each im 
vents which are 


portions forming 


pression has six 
shown in the cope mold at the ex- 
treme right. Two thin flat vents lead 
outward from the central part of the 
casting. The other four, which are 
similar to scratch vents in sand cast- 
ing, extend from the two flat circular 
parts of the brackets to the exterior 
of the mold. The bracket molds are 
water cooled. 

Fig. 4 shows a die casting machine 


and a die for making a fork to which 
the handle of a vacuum cleaner is at- 
tached. This die, similar to the oth- 
ers described, is a multipart die. It 
is in three parts which are hinged. 
The die also contains three steel 
cores which are actuated by racks 
and pinions. Two of the cores form 
the holes in the tines of the fork 
while the third forms the large diam- 
eter opening into which the wooden 
handle of the vacuum cleaner fits. 

Ingenuity of die making is dis- 
played in a round die about 14 inches 
in diameter which turns out 12 
venturi nozzles for an automobile 
carburetor. These nozzles are 1,;- 
inch in diameter aand about 1%- 
inches high. The metal thickness 
tapers inside from ,,-inch to 0.015- 
inch. The die contains 24 cores and 
24 ejecting pins. The ejecting pins, 
of which there are two to each cast- 
ing, are located so that one strikes 
the gate and the other rises under 
a small overflow opposite the gate on 
the outer rim. The movement of the 
cores is such that as the cores are 
pulled down, the ejecting pins rise 
and foree the castings out. 

Fig. 2 depicts the castings and the 
cope and drag dies for casting a thin 
aluminum locking key for a fin-type 
radiator for steam or hot water. 
Those are cast in various lengths from 
15 to 50 inches long with a metal 
\t-inch. The one illus- 
trated is the longest or 50-inch 
length. The ribbed section of the 
die is made in several pieces about 
These sections fit 


thickness of 


10 inches long. 
closely together so that no fins ap- 
pear at the numerous joints. The 
die contains impressions for two cast- 
ings and the method of gating is 
shown clearly. Each casting has six 
gates which are arranged so that the 
molten metal is fed at the proper 
speed to all parts of the casting. As 
is the usual practice in the die cast 
ing process, the gates are thin and 
flat 


Publish Specifications 
for Nonmetallics 


Bureau of standards, department of 
commerce, Washington, has published 

680-page book on standards and 
specifications for nonmetallic min- 
erals and their products. The book 
is divided into 11 sections, including 
information on coal, petroleum, as- 
phalt and mineral wax; stone, sand, 
and cementitious materials; glass and 
glass products; clay and clay prod- 
ucts; abrasive materials, asbestos and 
chalk; mica and rare _ minerals; 
precious and imitation stones; sul- 
phur, magnesia, salt and graphite; 
and other nonmetallic minerals. 

The material is a compilation of 
standards and specifications that have 
been formulated by national technical 
associations, trade associations hav- 
ing national recognition and other or- 
ganizations which speak for industry 


or with the authority of the Federal 
government. Directions for analysis 
and sampling various products ars 
given and the apparatus used is 
shown. 

Foundrymen should be_ intereste: 
in specifications and analyses for coa 
and coke; fuel oils; lubricating oil 
and greases; and molding sand. 


Stress Cost Importanc« 


Importance of accurate costs ti 
place foundries on a sound compet 
tive basis was stressed at a luncheo! 
meeting of the Cleveland distri 
group of the Gray Iron institute hel 
at the Cleveland hotel, Cleveland, Jar 
6. <A. C. Denison, Fulton Foundry 4 
Machine Co., Cleveland, acted 
chairman of the meeting, and C. |] 
Mitchell, manager, Gra 
Iron institute, led the cost discus 
sion. Mr. Mitchell stated that foun: 
ries are not urged to change the 
present methods of cost accountin 
to that adopted by the Gray Iron i! 
stitute unless the latter is an improve 
ment, but to use it for comparing oj 
erating costs, verifying costs as dete 
mined by the system in use, and as 
formula for figuring castings costs. 

One interesting point brought out 
was that the difference between ac 
tually knowing costs, and _ thinkin; 
that such were known has amounte: 
to a difference of 1%4-cent a pound i! 
the cupola department alone. A more 
accurate picture of molding oper 
tions may be obtained by subdividin 
that department into heavy, light 
squeezer and sandslinging divisions 
That breakdown will indicate imm«: 
diately where losses should be placed 
Mr. Mitchell mentioned that cleanin 
costs should be tabulated carefully 
different methods employed may 
count for as much as %-cent a poun 
difference. Overhead should be dis 
tributed on the basi&S of 30 per cent 
casting weight and 70 per cent work 
manship. 
observed closely, and the core cost 


associate 


Core costs also should be 


charged to cored castings and not dis 
tributed to all castings. 
should include direct labor, the coré 
labor burden, and the cost of mat: 
rial. It is estimated that the cheay 
est cores will cost 
pound. 


Core cost 


about 14-cent 


Appointed Manager 


Phillip P. Gott, has been appoin 
ed manager, trade association d: 
partment, chamber of commerce 0! 
the United States, Washington. H: 
succeeds Hugh P. Baker, who r 
signed recently to become dean o! 
the New York State College of Fo 
estry. Mr. Gott has been acti! 
manager of the department since D: 
Baker's departure Sept. 1. He be 
came connected with the chamber o! 
commerce in 1928 shortly after tl 
trade association department was e 
tablished. 
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BILL 


LL day long, under the merciless 
urge of a driving gale from the 
North, a never ending horde 

of great sea horses crested with foam 

hurled themselves in reckless abandon 
against the breakwater. At 
that distance from my window 

I could not hear the noise of 
their smashing impact, but I 
could see the survivors soaring 

aloft and over the rampart in 

showers of spray. A zero tem- 
perature had covered the break- 
water with a glistening sheet 
of ice from the rounded top to 
where the straight wall disap- 
peared in the dark green water. 

Cold, grim, forbidding and 
steadfast, the icy barrier 
crouched to resist the everlast- 
ing pounding of the angry 
waves, an enduring tribute to 

the engineering skill and work- 
manship of the men who con- 
ceived and carried the project 
to completion. In a word and 
not to put too fine a point upon 
it, the breakwater was no gar- 
den of Arcady. Useful perhaps, 

as a barrier to the harbor, as a 

final jump for the wild sea horses 
in their race for the shore, but cer- 

tainly no place for a _ shipwrecked 
mariner, or for any other person 
seeking a hand or foot hold. 





Association of ideas reminded me of 

paragraph I had seen a few years 
igo in a newspaper, touching on the 
fate of the palatial schooner Casco, 
once the cruising home and workshop 
of that gallant gentleman and master 
writing man, Robert Louis Stevenson. 
I experienced a positive feeling of 
nausea when I read that this beautiful 
boat had been reconditioned and added 
to the Alaska salmon fleet. 

She had been gutted as clean as a 
sh. Polished teak wood, mahogany 
nd shining brass were torn out to 
nerease her stowage space. Slithery 
sh were to take the place once oc- 
upied by the gentle writer, his guests 
nd his family. An unholy aroma of 
ead fish—Pah!—would permeate an 
tmosphere redolent for years of the 
histling trade winds and the oriental 
erfume of the South seas. 

Here she was headed for the far 
orthern seas, for the ice and snow, 
ie stinging spindrift and the whis- 
ing gales of the Arctic. She may es- 
ipe for years, but almost inevitably 
he is bound to be caught in a blind- 
ig fog or a smothering blizzard and 
ever be heard of again. Her bottom 
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may be ripped out on a submerged 
rock, or she may be smashed into 
splinters against a granite cliff where 
her cargo and crew will be reduced to 
a pulp and ultimately absorbed by the 





Au Here But Eve and the Snake 


wet and cold and hungry waters. 
A far different ending to that of her 
one time owner, whose brave spirit 
took its flight from Apia in Samoa 
nearly 40 years ago. Seed time and 
harvest, heat and cold and the chang- 
ing seasons have followed their accus- 
tomed course. Men have gone down 
to the sea in ships and other writing 
men have claimed a share of the 
world’s attention, but in the hearts of 
millions of readers, none has taken 
the place of the man who lies in a 
quiet grave on the summit of a wind 
swept hill under the epitaph of his 
own composition: 
Under the wide and starry sky, 
Dig my grave and let me lie, 
Glad did I live and gladly die 
And I laid me down with a will. 
This be the verse ye grave for me: 
Here he lies where he longed to be 
Home is the sailor, home from the sea, 
And the hunter home from the hill. 
My mind still was running in the 
same groove when Bill came in to- 
night. He condemned the weather 
heartily and fluently. For a trifling 
consideration of two pins, he boldly 
announced that he gladly would change 
places with any wooly headed Hotten- 
tot basking naked and comfortable 
under the rays of the equatorial sun. 
“In our sublime and _ egotistical 
ignorance,” he said, “we pity these 








By Pat Dwyer 


Has a Word on Small Pipe Arbors 





birds, when as a plain matter of fact 
they have it all over us. Not a care 
or a trouble from the moment they 
are hatched until they draw their last 
breath. No clothes to buy, no rent to 
pay and no income tax blanks 
to fill out. When they want 
something to eat they knock it 
off a tree and when they want 
a drink, they dip their snouts 
in the nearest stream. Here 
we are, whipped around in a 
vicious circle. We have to earn 
enough money to buy food to 
maintain life to give us the 
necessary strength to earn more 
money to buy more food. If 
we do not work, we do not eat 
and if we do not eat, we can- 
not work. Step off the tread- 
mill for a minute and you're 
sunk. ‘Tis a tough life.” 

I ventured the opinion that 


he was unduly pessimistic. 
Many people gladly would 
change places with him. In 


support of this opinion I cited 
the case of the Casco and the 
bitter conditions under which 
deep sea fishermen eke out their 
existence even down to this day. 

Reference to the Casco reminded 
Bill of Treasure Island and he re- 
gretted that he never had an oppor- 
tunity of joining a treasure hunting 
expedition. 

“Which I am free to remark,” Bill 
said, in affected western dialect “that 
there Treasure Island sure is some 
noble example of what a skilled word 
slinger can do with the English lan- 
guage when he sets his mind to it. 

“It is one of the few stories I have 
read several times and the impressions 
it conveyed through the entire gamut 
of human emotions were as vivid dur- 
ing the last reading as they were at 
the first. Through the author's 
magical skill I am more familiar with 
the various characters, than I am 
with many people I actually have 
known for years. 

“In my mind’s eye I have no diffi- 
culty in conjuring up that blustering 
old villain, Billy Bones, who came to 
the Admiral Benbow inn with his 
brass telescope, his tarry smelling sea 
chest and the boat cloak caked with 
the salt of many a harbor bar. Black 
Dog and old blind Pew caused me 
many a shiver. 

“I held my breath while young Jim 
Hawkins lay concealed in the apple 
barrel and again when he missed 
death by a hair breadth in the cross 
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trees of the Hispaniola, surely one of 


the sweetest names ever bestowed on 

vessel 

‘That delightful arch hyprocrite, 
John Silver, stalks all through the 
story with his wooden leg, his crutch 
and his parrot Cap'n Flint screechin 
‘Pieces of eight, pieces of eight!’ ‘Fif 
teen men on a dead man’s chest. Yo 
Ho-Ho and a bottle of rum’ and ‘Stand 
by to go about!’ 

“Poetry of motion and high adven- 


ture characterize John’s reference to 





bitches 
as p_——_ 
- . 
~/ Ne WA vs) 
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A Little Message From Our Guest 


former voyages of Flint’s old ship the 
WALRUS How she came home in 
triumph from Goa in the Indies; from 
Madagascar, from Surinam, from 
Malabar, Providence and Portobello, 
stuffed to the hatches with gold and 
treasure and with her decks ankle 
deep in blood! 

“My sense of just retribution wa 
nicely pleased by his reference to the 
renegade ship’s doctor who amputated 
his leg after the same broadside in 
which Pew lost his deadlights Grad 
uate of a great English university 
ind—to quote Mr. Silver: ‘with Latin 
by the bucketfull and yet, hanged like 
a dog he were with others of the 
crew and sun dried against the walls 
ff Corso castle.’ 

“T shed no tears over his account 
of Flint’s death on the after deck of 
his ship in the harbor of Savannah. 

‘Blue in the face, he were,’ ac: 
cording to the veracious Mr. Silver 
‘Dyin’ of fever and shoutin,’ for rum 
to the last Oh! Darby,’ his very 


words, ‘Bring the rum aft, Darby Mc- 


Graw!’ 
“My admiration for the story w 
increased—if possible—many vears 


after the first reading, when I learned 
that the author was an invalid fror 
childhood How a man in that con 
dition could turn out such a rousing 
yarn, pulsing with vitality, the joy 
of life, the reckless spirit of youth 


and the glory oft strong men in con- 


I 


flict, is beyond my comprehension.” 

“You do not need to tell me,” I said, 
“T have read all his published works 
y appreciation of his 


ind, like you, n 


dauntless courage has been equalled 





haddeus Steven 





his matchless skill 
beauty of his style 
composition Have you 
epitaph he wrote for 


I know it by 
wide and starry 


In fact I know of 


aph which arouses 
degree of pleasure 


stance also the pleas- 


i1kind’s instinctive 


> courage and abhorrence 
To. cant and 
hypocrisy.” i 


must be a grand 
job,” I grudging- 
lv admitted. “For 
whom was it writ- 
ten?” “That word 
thom,” Bill said, 
“makes me tired 
Why can’t you 
come out like a 
man and say ‘Who 
wrote the thing?’ ”’ 
“Well, if you pre- 
fer that form, I 
shall not permit 
any niceties stand 
in the way of se- 
uring this price- 
less information. 
Who wrote this 
master piece?” 


He fixed it as the 


and stormy career 


ation of his stand on 


questions of the 


asure of reading it 


Imposing monument in 


Vo Wonder the 


side of the massive 
a magnificent trade 
made possible through 
found the final words 
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of the man who had devoted his life 
to battling for the right, as he saw 
ss: 

“T repose in this quiet and seclude 
spot, not from any natural preference 
for solitude, but, finding other cem:« 
teries limited by charter rules as te 
race, I have chosen this, that I might 
illustrate in my death the principle 

ich I advocated through a lo 
life, Equality of Man before h 


Creator. 





“His tremendous power as a part 
leader lay in the biting bitterness of 
his tongue and the domineering 
rogance of his manner, before whit 
weaker men shriveled. On one oo 
casion in court he directed attentio1 
to the countenance of the defendant 

‘The Almighty makes few mis 
takes,’ he said, ‘Look at that face 
What did he ever fashion it for save 
to be nailed to the masthead of 
pirate ship to ride down unfortunate 
debtors sailing on the high seas »t 
commerce.’ 

“The best and most pointed illustr: 
tion of suis stinging humor is found 
in his apology to Lincoln for an ur 
kind observation on a _ trait in 
Cameron. ‘You don’t mean to say 
you think Cameron would steal 
asked Lincoln. ‘No,’ says brave Thar 
‘I don’t think Cameron would steal 


a red hot stove 


“Finding the reply too good tk 
Lincoln repeated it to Cameron wl 


indignantly demanded retraction 


Stevens proceeded immediately to tl 


White House 
‘Mr. Lincoln,’ he said, ‘Why d 





i. 
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Period Is Known as the Tragic Era 


you tell Cameron what I said to y 
about him? 

‘I thought it a good joke,’ Linco 
replied. ‘I did not think it wo 
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make him mad or lose his temper.’ 
“*Well he is mad, good and mad. 
He made me promise to retract. I 
im very glad to do him that favor. 
I believe I told you he would not 
steal a red hot stove. I now take that 
statement back!’ 
“Often,” Bill continued wistfully, 
wish I could do that kind of thing 
off a snappy 
something to bring the reader up with 


answer or write 
three rousing cheers I guess it is a 
ft that must be cultivated through 
practice. That lets me out. The only 
practice I get is in a letter I write 
now and again when some lad asks 
e for some foundry dope 
‘I had an inquiry recently from 
man who said he would appreciate 
iny information I could give him on 
small core arbors to be used in pipe 
castings about 12 inches in length. 
The casting is belled slightly at one 
end where the diameter is 4 inches. 
diameter of the remainder is 


inches. The metal thickness 
8 to 3/16-inch. In a general 
the casting resembles a_ short 
of soil pipe. 

“Several types of arbors are avail- 
ible for making green sand cores 
for castings of this kind. The most 
litable type for any given installa- 
tion will depend on the volume of 
astings anticipated. Machined 
lasks and arbors and considerable 
echanical equipment are necessary 


Where the 
spread over a 


or large production 
of equipment i 
reat number of castings the cost 
rzeable to each casting is neg- 
gible. Comparatively simple and 
nexpensive methods and equipment 
employed satisfactorily 
nd for castings is 
he following meth- 
‘ig. 3 the arbor 
ployed irrespective of 
casting is poured in a 
horizontal position. The 
t and second methods may be em- 
loyed only when the easting is 
oured horizontally. 
adapta 
Each ai 


ing made upofa 


l This method in various 

is emploved extensively 

iS a one-piece cast 
ong central member, two semicirculat 
nd wings and a number of half 
yherical 
1/2 inches apart. The two end 


projections on the sides, 


ings are designed to rest either in 
semicircular gap in the end of the 
isk, or, On a suitable bearing in 
e core print left by the pattern. 
also rest on the bottom at each 

of the corebox. The remaining 
gs are designed to clear the in- 


of the casting by 3/16 or 1/4- 


This arbor may be used with a 


lit wood or metal corebox, prefer- 
lv with the halves hinged together. 
is box is the same length as the 
ittern for the casting, plus the core 
rints on the ends. It may be either 
pen or closed on the ends The 
en end box is the most convenient 
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Ends in the box are not necessary, 
since the end wings on the arbor 
form the ends of the core. 

In practice the corebox is opened 
and placed face up on a_ bench 
or on a pair of horses. A 
slight thickness of sand is placed in 
the bottom or drag half and then 
the claywashed arbor is rubbed down 
until the end wings rest on the bot 
Additional sand is 
packed in with the fingers and excess 
sand is flush with the 
joint line of the corebox. No arbor 


tom of the box. 
scraped off 


is required in the second or upper 
half of the corebox. It is filled with 
sand, packed down by hand, scraped 


Sectional Vie s on Three Alternative 


then rolled over on top of 
first half. 

Where a high permeability sand is 
employed, the vent will escape read 
ily. A close variety of sand must be 
vented artificially. For this pur- 
pose a length of 44-inch rod is laid 
on the arbor in the lower half of 
the corebox The rod is removed 
after the two parts of the core have 
been put together and before the 
upper part of the box is taken off. 
The upper part of the box then either 
is lifted off or rolled back on hinges 
and the core is lifted out by the two 
ends and lowered into the mold. 

2.—In this method, practiced in 
soil pipe foundries, a thickness of 
sand is swept on to a cast iron arbor. 
For long pipes and pipes of large 
diameter the outside of the barrel 
is machined at both ends so that it 
may revolve truly and freely in suit- 
while receiving the 
This arrangement is 
not necessary on a short arbor. It 


able bearings 

sand covering. 

may be placed between two cone 
centers in a primitive form of lathe. 
One center on the end corresponding 
to the face plate, is fixed. The other 
end may be thrown in and out by a 
suitable lever. Sand is allowed to 
fall in a thin stream from an oOver- 


head hopper on to the revolving ar- 
bor. A strike attached horizontally 
to the lathe frame removes the sur- 
plus sand and determines the size 
of the core. 

For large production, the device 
is belt or motor driven, but it also 
may be manipulated by hand, by at- 
taching a crank handle to the out- 
side of the face plate end of the 
machine. The character of the sand 
will determine the extent to which 
the arbor must be pierced with vent 
holes However, it ; better to err 
on the safe side a ii! and drill 
holes as shown in tl illu ation 


The arbor 


Types of Cast Iron Arbo for Short Pipes 


designed for use in a corebox mount 
ed vertically on a jolt ram machine 
and is a variation of one in use in 
a prominent eastern foundry where 
one man makes approxim: 

cores per day. The box is 

tically with one half attached 
machine permanently The 
half is detached for the removal of 
each core and then returned place 


second 


and clamped. The round plate at the 
bottom is machined to fit, first in 
the bottom of the corebox and then 
in the core print in the mold The 
edges of the cross in the upper end 
of the arbor also are machined to 


, 


fit in the cope print of the mold 


Publish Catalog 


University of Michigan, 
ment of chemical engineering, has 


depart 


issued a catalog giving informatior 
requirements and 
available in that subject Informa 
includes gené@ral data 


on the courses 
tion given 
about the university, 
fered, requirements for 
work and advanced degrees, 


instruction of 
graduate 
and a 
list of successful applicants for doc- 
tor’s degrees in chemical engineer 
ing since the new laboratories were 
occupied by the department in 1923 








SAND RECLAMATION 


Increases Steel Foundry Profits 


CTION of the molten metal on 
the silica-clay molding mix- 
ture is severe. Intense heat 
of the metal, 2800 to 3000 degrees 
Fahr., causes some of the silica 
grains in contact with the metal 
to fracture. Heat in the mold also 
burns out some of the bond in the 
sand. If the fine material, which con- 
sists of broken silica grains and spent 
clay bond, is not removed from the 
sand, it accumulates rapidiy and in 
a short time the sand becomes so 
contaminated that it is unfit for fur 
ther use. When this point is reached, 
it has been a common practice to dis 
ecard the sand. 


Reduce Sand Consumption 


Where all new sand is used as 
facing, the sand heaps may grow so 
rapidly that it is necessary to throw 
away some of the used sand at regu- 
lar intervals. With efficient re- 
claiming or conserving equipment, 
and with careful control of mixtures, 
the consumption of sand has been 
reduced to as low as 300 pounds per 
ton of castings in some cases. In 
several instances, where the same 
grade of sand is used for both cores 
and molding sand, reclamation and 
control has enabled the steel found- 
ry to use all old sand for molding 
purposes. The only new sand re 
quired is for cores. By reclaiming, 
the sand from the cores becomes in- 
corporated in the molding sand and 
replaces the material rejected in the 
reclaiming operation. 

There are two ways by which the 
steel foundry can reduce or control 
the consumption of sand: By recla- 
mation, and by conservation. Recla- 
mation is defined as the recovery of 
good from refuse or waste sand; 
conservation, as the removal of un- 
desirable material from sand Since 
the high consumption of sand comes 
largely as a result of using new 
sand as facing, it is evident that a 
reclaiming or conserving installation 
must produce a sand that can be 
used as facing. 

In nearly all steel foundries, old 
Backing 
sand, in addition to cohesiveness, has 
only one main requirement, which is 
sufficient permeability to allow gases 
to escape. A facing sand, in addi- 
tion to permeability, must be _ re- 
sistant to high temperature and 
chemical action of molten steel. If 
it does not have this refractory qual- 


sand is used as backing. 


By M. D. Pugh 











ity, the sand will burn in and will 
not peel from the casting. This 
causes high cleaning costs and reject- 
ed castings. 

K. W. Grant, former metallogra- 
phist of the Colorado Fuel & Iron 
Co., Pueblo, Colo., and now metal- 
lurgist of the Republic Steel Corp., 





Reduces Sand Used 


HE amount of reclaimed 

sand used in facing mixtures 
in steel foundries is determined 
by the phusical properties de- 
sired in the sand and by the 
method of molding. Less used 
sand can be used in dry sand 
work than in green sand mold- 
ing. In this article, which is 
abstracted from a paper pre- 
sented at the Cleveland conven- 
tion of the American Foundry 
men’s association, the author 
defines conservation and rec- 
lamation and describes the 
methods and equipment used in 
carrying out those operations. 
Results of a series of tests de- 
signed to show the components 
and effect of fines in molding 
sands also are given. The au- 
thor is sales manager, Illinois 
Testing Laboratories, Chicago. 











Youngstown, O., conducted extensive 
experiments in an effort to determine 
why sand fuses or burns in steel 
castings. In his survey he states 
that the condition might be due to 
four causes: Lack of uniformity in 
size of the sand grains; amount and 
distribution of clay bond and quality 
of the clay; amount of water used in 
tempering clay-sand mixtures; and 
temperature of steel when cast. 
Since the steel temperature, 
amount of water, and the amount, 
quality and distribution of the clay 
bond are items that can be con- 
trolled within definite limits, Mr 
Grant, in his experiments, worked 
upon the basis of the size and uni- 
formity of the sand grain 
Mr. Grant's report stated 
Chemical composition does 
not appear to be of any particu- 
lar value in determining the 
suitability of sand to withstand 
fusing. From what has been 
written on the subject of sand 












for steel castings, the size, shape 
and uniformity of the particles 
have a greater influence on the 
ability to withstand burning in 
that does chemical composition. 

To determine whether uni- 
formity of grain size would be 
helpful to prevent that condi- 
tion, test molds for gears were 
made of 40 and 60 mesh sand. 
After casting, the sand left the 
castings quite freely and showed 
little evidence of fusion. Over 
a considerable period of time, 
experiments were made using 
the 40-60 mesh sand on castings, 
the shape of which was condu- 
cive to the burning in of the 
sand. In every case, regardless 
of the shape of the casting, the 
sized sand showed a decided im- 
provement. 


It is the opinion of many steel 
foundrymen that ramming also has 
considerable influence upon the man 
ner in which the sand peels. It is 
claimed that uniformly hard ram 
ming lessens the tendency for the 
sand to stick to the casting. 


Venting Is Better 


John Howe Hall, The Steel Found- 
ry, states that in a sand for steel 
molding purposes the larger the 
amount remaining on the 20, 40 and 
60 mesh sieves, the better the vent 
ing properties of the material. Some 
foundrymen prefer coarse sand, in 
which the greater part remains on 
the 20 and 40 mesh sieves, others 
get the best results from finer sand, 
the greater proportion of which re 
mains on the 40 and 60 mesh sieves 
Mr. Hall adds that whichever end of 
the scale is preferred, the greater the 
uniformity of the grain size, the bet 
ter. The author, in co-operation 
with the W. S. Tyler Co., Cleveland, 
has analyzed samples of sand from 
nearly two hundred steel foundries 
in the United States and Canada from 
a grain size standpoint. Results ob 
tained substantiate Mr. Hall's state 
ments. 

Eastern foundries use ae sand 
which is somewhat finer than the 
sand used in the middle west. West 
ern steel foundries use a finer sand 
than Midwest foundries. This varia 
tion in grain size is due to sand 
available within the locality of the 
foundry. However, some foundries 
are having sand shipped a consider 
able distance and are paying high 
freight charges to secure”. sand 
which will give them good castings 
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In one section of the investiga- 
ion, the author examined sands from 
three different foundries, which 
passed through 20 mesh and 95 to 98 
per cent remained on the 48 mesh 
sieve. Those finenesses indicate a 
sand that is somewhat coarser than 
those used by most steel foundries 
ut is excellent for the production 
ff medium and heavy castings in 
green sand molds, a method which 
rredominated in the plants of the 
isers. Another section of the investi- 
ation was devoted to the examina- 
ion of reclaimed sand from two 
astern foundries. One sample was 
ound to be quite fine and the other 
oarse. 

Fourteen samples of sand from 
Midwestern foundries were tested 
ind little variation in grain size was 
ound. Most of the sands passed 
hrough a 14 mesh sieve with 95 to 
‘9 per cent remaining on the 60 
iesh_ sieve. Two samples from 
Western foundries checked closely. 
Green sand molding predominated in 
the foundries where the previously 
ientioned sands were used except in 
he first case cited. An examination 
if sand from seven different shops 
here dry sand work was in the ma- 
ority, disclosed that in all cases but 
one, the sand was quite uniform and 
n the exception the sand was ex- 
tremely coarse, all passing through 
n 8 mesh sieve and 97 to 98 per 
cent remained on the 35 mesh sieve. 
\ comparison of data from the pre- 
viously mentioned examinations re- 
veals that a sand passing the 14 

esh sieve or 20 mesh sieve and re- 
maining on a 60 or 65 mesh sieve is 
considered the most satisfactory. 


Studies Fines Microscopically 


Microscopic studies of reclaimed 
inds show that when sands pass 
rough 20 mesh and approximately 
%S per cent remains on a 50-mesh 
eve, the grain size is uniform and 
there is little fine material. When 
lines were examined that material 
passing through 150 mesh was found 
to be all clay; material between 100 
nd 150 mesh consisted of shattered 
lica grains; that between 65 and 
‘0 mesh also consisted of broken 
lica grains; and fines lying between 
60 and 65 mesh were border line 
aterial. Foundries that are pro- 
ducing only light castings can use 
finer sand than those producing 
edium to large castings. The type 
rnace used has a bearing upon the 
mperature of the steel, and this in 
rn has a bearing upon the size 
the sand. 
There are two main reasons why 
me attempts at reclamation have 
1t been successful. The first is be- 
use the foundry does not give 
oper attention to the condition of 
e sand when it goes to reclaim- 
£ equipment. It attempts to han- 
e the sand too wet. If the sand is 
tt dry enough for the individual 
ains to spread apart, no separating 
ocess can efficiently remove the 
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fines and dust. The drier the sand, 
the more thorough will be the re- 
moval of the fines. Sand that car- 
ries too much surface moisture will 
cause the fine grains to adhere to the 
larger grains and, regardless of the 
type of separating process used, an 
efficient removal of the fines cannot 
be accomplished. If the separating 
process used is efficient, sand that 
is dry enough to flow through the 
fingers is dry enough to permit a 
fairly thorough removal of the fines. 

The second reason for reclama- 
tion difficulties is because the equip- 
ment used for separating the sand 
was not of a suitable type for efficient 
removal of the detrimental material 
or the recovery of the good sand. Ex- 
perience shows that new sand must 
be used in the facing mix in propor- 
tion to the fines allowed to remain 
in the old sand. 


Estimates Steam Given Off 


Green-sand molds must have a 
high permeability to permit the rapid 
escape of the large quantity of water 
vapor which is driven off in the mold. 
H. T. Preston, THe Founpry, March 
1, 1929, says that 1 cubic inch of 
sand will give off 30 cubic inches 
of water vapor for each per cent 
moisture contained. The average 
moisture content for green sand 
molds is 4 per cent. Therefore, for 
each cubic inch of sand, 120 cubic 
inches of water vapor is formed in 
the sand which lies close to the met- 
al, and a corresponding amount for 
the sand farther from the metal. 

It has been the common practice 
to use a sand of coarser grain size 
for green-sand than for dry-sand 
molds. With no provision for the 
removal of the fines accumulation, 
it has been difficult to maintain a 
satisfactory permeability for pour- 
ing in green sand. For that reason 
dry-sand molds have been used even 
for medium and light castings. A 
number of foundries which former 
ly made part of their work in dry- 
sand molds report that they can 
change to green-sand molds and secure 
just as good _ results, 
satisfactory permeability can be 
maintained with the use of reclaim 
ing equipment. 

Moisture in a green-sand mold 
tends to dissipate the heat of the 
molten metal. The surface of the 
casting solidifies before the sand ly- 
ing next to it can fuse, provided that 
the sand is of the proper composition 
and that it is not too fine. Steel may 
be poured in green sand molds at 
a higher temperature than in dry 
sand molds and with as little burn- 
ing in. 

Since there is always some loss of 
sand in the reclaiming operation, ne 
sand must be added to replace that 
loss. In some foundries, 


because a 


enoug i 
new sand may become incorporated 
in the heap as core sand to replace 
the loss in reclaiming. In other 
foundries, the percentage of cores 
may not be great and some new sand 


may be needed to maintain the heaps. 
The place to add this new sand is in 
the facing at the time of mixing. 

In a dry-sand mold, there is little 
or no moisture to cause steam and 
permeability is not as important as 
resistance of the sand to the action 
of the molten metal. Refractoriness 
is of prime importance in the dry- 
sand mold. It has been a general 
custom to use slightly finer sand for 
dry-sand than for green-sand work. 
This probably is due to the fact that 
a satisfactory permeability is ob- 
tained in dry-sand molds even with 
the finer sand. However, the finer 
the sand, the quicker it will fuse at 
a given temperature. The sand must 
resist the high temperature of the 
steel until the surface of the metal 
solidifies. Larger 
much better chance of 
than finer grains. 

Examination has shown that the 
average grain size of reclaimed sand 
for dry-sand is coarser than for 
green-sand molds. It has been con- 
sidered practical to reclaim sand for 
dry-sand mold facing only recently. 
Attempts were made to use old sand 
as facing without first ridding the 
sand of detrimental material and 
difficulty was encountered. For that 
reason, it was considered impossible 
to use sand as facing. 


grains have a 


doing this 


Requires Less Water 


Indications are that a smaller per 
centage of reclaimed sand can be 
used for dry-sand facing than when 
used for green-sand facing. How- 
ever, 50 to 75 per cent of facing for 
dry-sand molds can be made by prop 
erly reclaimed Reclaimed 
sand can be tempered with less mois 
ture than sand not reclaimed and yet 
develop the same bond strength. The 
reason for this is that the fines take 
up water. The finer the sand, the 
more surface is exposed and the more 
water is needed to obtain the desired 
bond strength. The moisture ques 
tion is especially important for found 
ries using dry-sand molds. The less 
water that is required for tempering, 
the quicker the molds can be dried 
and the cheaper will be the cost of 
drying. In green-sand molds, the less 
water required to temper the sand, 
the less water vapor or steam will be 
generated in the mold. 

Sand which contains fines has a 
much lower permeability than sand 
which does not. 
grains fill the voids The greater 
the spread of grain size in the sand, 
the lower the permeability Perme 
ability readings taken on old sand 
mixed with 5 per cent moisture but 
without additional clay bond and not 
mulled, permeability 
81.5 per cent. 

Some foundrymen as well as en- 
gineers centerd that it is as im- 
portant to have an open-backing sand 
as an open-facing sand It is im- 
portant that the steam and gases es- 
cape readily through the entire mold. 
However, in most instances, it is only 


sand. 


That is because fine 


increased in 


73 





simultaneously 


inch clear open- 


» combination 


more diflicult. 


NTERESTING 


Technique de 


which was held recently. 





Coarse facing may be sufficient to 
keep the entire heap open so that it 
is not necessary to remove the fines 
from the heap sand. A considerable 
saving of sand can be accomplished 
in this manner, but perhaps at a sac- 
rifice of definite control over the heaps 
of backing sand. 

Where the installation handles all 
the sand in the foundry, it must be 
elaborate, since conveying and han- 
dling equipment must be used for 
economy. In addition to the latter 
equipment, an installation usually 
consists of a magnetic pulley to re- 
move nails, wires and scrap metal; a 
erusher or lump breaker for break 
ing down the lumps of sand; a meth- 
od of removing the foreign material 
and excess fines; a mixer for rebond- 
ing the sand, and sometimes also an 
aerator. 

Where the installation is intended 
to handle only part of the sand for 
facing use, it may be simple. The 
equipment will consist of some sim- 
ple method of feeding the sand to 
the reclaiming equipment, such as a 
two-surface vibrating screen with a 
small bucket elevator or belt con- 
veyor to give a uniform feed to the 
screen With a vibrating screen, it 


is not necessary to use any other 


auxiliary equipment to help make 


the separation In some cases where 


floating dust is excessive, a dust col 


lector may be found an advantage to 


nake WOrkl! conditions more pleas- 
nt However, with a fully-enclosed 
practically dust proolt type ol creen, 


dust can be kept to a low point. 


The purpose of a reclaiming in 
tallation is to recover usable and 
from waste or refuse Instead of di 
carding a large percentage of! ind 
daily and replacing this with new 
and, the usable sand from waste can 
bye reclaimed and only the coarse 


adsfinme rejected \ re 


Krench Group Discusses 


sions followed 


16 millimeters (0. ch) nh diam- 
ete! MI. Le Thomas, president of the 
conimitter ot testing methods, Sup 
ported the plea for a standard test 


bar but was of M. Theret’s opinion 


re ding the test bar dimensions. He 
iid that he would recommend to the 
committee the study of a test bar for 
malleable cast iron Various dimen 
sions for malleable test bars were pro 


posed M. Cury, malleable founder, 


Derville, 
dent of the Assoc 


Ardennes, and vice presi 


iation Technique de- 


Fonderie stated that it would be a 
food thing to set up a spe cial research 
organization for malleable cast iron, 
and suggested the Ecole Superieure 
de Fonderie 


Continuing the discussion, M. Por- 


tevin said that the shock test would 


be useful in conjunction with mal- 
leable iron castings, and M. Leroyer 


dded that with American malleable 








claiming installation may be compar 


atively simple, where the tonnage o 
sand handled is small and an expe! 


sive installation is not necessary. Fo 
many shops, a two-surface vibratin: 
screen will be found most economica 
for recovering the good sand. 
small bucket elevator with an ec 
nomical means of conveying the sar 
to the mixer may be all that is re 
quired. If an overhead crane is avai 
able to transport the sand to tl 
reclaiming installation, the prol 

is simplified. 


Apparatus May Be Simple 


Using a steel-encased elevator wit 
a receiving hopper provided with 
grating, the sand can be fed to tt 
reclaiming unit by shoveling TI 
grating will hold back the larg 
lumps of sand, which can be broke 


down with the back of a shovel. Son 


lumps are removed by the scree 
which still contains good sand, b 
these can be returned to the unit a1 
will be further broken down so tha 
all of the good sand eventually wi 
be recovered. 

A short belt feeder with a mi: 
netic pulley may be an advanta 
especially if there is metal in the 


sand For most reclaiming install 
tions and the type of conserving il 
stallation used to prepare sand ft 
facing, the object desired is to ! 
cover sand which can be ed 
facing mixes. 

Where the tonnage to 
claimed are small, a small two 
screen may make a complete 1 
mation unit. In such cases the 
is fed to the screen by shove 
The type of installation suit 
the individual foundry can only 
determined after studying the 
quirement and determining 
much handling equipment I 






‘est Bars 


cast iron, the shock test is not sufl 
cient, and that there should also be 
a bending test M. Remy pointed ou 
that one can distinguish three type 


of malleable cast iron: (a) ferrit 
malleable, for the manufacture of thi 
pteces, and which requires heat-tre 

ment at a rather high temperature 
(b) perlitic-graphite malleable, whi 
is mostly used in Great Britain fo 
parts which must resist to abrasior 
(c) ferrite-graphite malleable, whi 
s used for heavy pieces, especially 

the United States. 

The discussion then was directed 


the interior constitution of malleab| 
cast iron, and a speaker said that 

is best to let the temperature increa 
gradually in the reheating furna 
than to bring it up suddenly. M. I 
Thomas was of the definite opini 
that H. A. Schwartz’s theories are pe 


fectly clear, ind sald thi: | e (Chey 
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nard dilatometer can serve a useful 
purpose in researches made on mal- 
leable cast iron. While Mr. Schwartz 
and his experimenters have been ob- 
liged to limit their researches to the 
study of malleable iron after reheat- 
ing, the dilatometer enables the study 
to be made during the reheating proc- 
SS. 

A paper by Leon Thomas, honorary 
president of the association, dealt 
with: “Contribution to the Study of 
Realizable Progress in Jobbing Found- 
ries for Medium-Size and Heavy Cast- 
ings Molded by Hand.” In the dis- 
ussion M. Ronceray said that many 
foundries are so constructed that a 
considerable amount of space is not 
well utilized, and that this increases 
overhead expenses greatly. He em- 
phasized the fact that with a different 
layout, the same output could be ob- 

ined with a smaller number of men 
ind in 
vided that proper handling equipment 
could be installed. He further point- 
ed out that the cost of installing the 
equipment does not always reach the 
cost of the extra space found in more 
ld-fashioned foundries 


more restricted space, pro- 


Discuss Exchange Paper 


The exchange paper of the Institute 
if British Foundrymen was contrib- 
ited by H. C. Dews, 


London, who chose the subject of: 


Dewrance & Co., 


Certain Scientific Principles in the 
Melting of Metals.” This paper was 
resented by V. C. Fa 
esident of the Institute of British 


ulkner, past- 


Foundrymen. This was followed by the 


exchange paper of the American 
Foundrymen’s association: “Notes on 
e Production in the United States of 
ngs Made in Special Steel,” by 
Zuege, Sivyver Castings Co., and 

\ Delport, 


european 


Euro- 


nted 


ry 


} 
| 
nager, Tu FouNDRY, and 


ean representative of the American 
Foundrymen’s association. 

Mr. Vanzetti, steel founder’ of 
Milano, said that he had 
od results in the manufacture of 


obtained 


ial steel castings with a _ basic 
electric furnace of 3 tons capacity, 
it the operation must be effected 

1 great care. He also has used a 
mall acid furnace of 1%-ton. 
hen he has used a high-frequency fur- 
ice. M. Ballay, metallurgist, said 
iat manganese steel with 13 per cent 
langanese has long been used in 
‘rance, and some good results also 
ave been obtained with nickel-chrome 
nd nickel-chrome-molybdenum steels. 


Since 


When 
orm, it is difficult to complete the 
eat-treatment by cooling in air or 
ater; consequently, 
hich can be cooled in air are advis- 
ble. For that reason, in France the 
endency is to use steels containing 
higher percentage of nickel than in 
he United States. The Czecho-Slovak 


castings have a complicated 


those steels 


oundrymen’s association presented a 
iper entitled: “Accelerated Molding 
f Aluminum by Die-Casting,” the au- 
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thor being J. Polak, engineer of 
Prague. This paper was presented by 
M. Ronceray. 

In the session devoted to nonferrous 
castings, an interesting paper was 
presented by M. de Leiris, naval en- 
gineer, on: “Relations Between the 
Mechanical Properties of Test Bars 
Which Characterize a Propeller Made 
in High-Resisting Brass and_ the 
Properties of the Metal Which Con- 
stitutes the Actual Casting,” in which 
the author recommends the casting of 
test pieces on the propeller itself, and 
gives the manner in which these test 
pieces should be obtained, and their 
sizes. In the discussion it was regret- 
ted that the author of the paper had 
rejected test bars which were chill- 
cast. It was pointed out that if test 
bars are cast with the casting, in the 
case of a large propeller, the test bar 
itself can be perfectly sound, while 
the end of the propeller blades may 
not be sound. In replying, the author 
of the paper stated that the cooling 
conditions of the test bars should be 
as similar as possible to the general 
cooling conditions of the casting, and, 
consequently, in the case of a large 
casting test pieces should be attached 
to the larger portions of the casting. 

Ch. Devaux, president of the section 
of nonferrous founders of the general 
foundrymen, and M. 
Regnier, manager of Establissements 
Sequin, contributed a paper on: “The 
Standardization of Alloys.” 
This question is important from the 


syndicate of 


Copper 


point of view of the elimination of im- 
purities in using copper alloy scrap 

° ° ace 
Wisconsin Plans Fifth 

| “ 

Foundry Conference 

The fifth annual foundry confe! 
ence under the auspices of the de- 
partment of mining and metallurgy, 
University of Wisconsin, Madison, 
Wis., will be held at the university 
on Feb. 3 to 5. These conferences 
have been organized especially for 
foundry managers, superintendents, 
foremen, metallurgists, 
and others actively engaged in or in 
terested in foundry practice and its 
many They 
opportunity for foundrymen to pur 


chemists, 


problems. provide an 
sue short courses of instruction cov 
ering fundamental principles and 
practices of the foundry, to learn of 
new metallurgical 
researches as these affect the found- 


discoveries and 


ry, and to meet recognized authori- 
ties on foundry practice. They offer 
an opportunity to study the found- 
ry with other foundrymen, under 
outstanding foundry leaders. 

The round table method of discuss- 
ing problems, which has been so 
successful in past years, will be con- 
tinued, but it will be supplemented 
this year by lectures given by mem- 
bers of the department of metal- 
lurgy. These lectures will furnish the 
background in gray iron, malleable 
iron and cast steel and will correlate 


with this the important developments 
of the past few years. A lecture in 
one of these groups, for example the 
group interested in gray iron, will be 
given preceding the round table in 
that group and will thus afford the 
basis and material around which to 
center the discussion. However, at 
the same time, opportunity will be 
given in the discussion groups for 
the presentation of individual prob 
lems. 

During the time of the conference 
the metallurgical laboratory and the 
testing laboratory of the university 
will be open and demonstrations and 
tests will be carried out for those de 
siring to witness them. The testing 
of molding sands and core binders, 
the calibration and 
and checking of pyrometer, metallo 
grapy, metallographic photography, 
and the testing of tensile, transverse 
and impact specimens of iron and 


standardization 


steel will be among the demonstra- 
tions that have been arranged for. 
Registration will begin on Tuesday 
morning, Feb. 3. The conference will 
open at 2.00 p.m., on Tuesday, in the 
auditorium of the Engineering build 
ing, with talks by 
prominent men of the 
dustry. Wednesday's and Thursday's 


sessions will be held at 8:30 am., 


several short 


foundry in 


10:30 a.m., and 2:15 p.m. and 4:15 
p.m., in various rooms of the engi- 


neering college. 


Book Review 


Metallurgists a Hand 
book, by Donald M. Liddell, imitation 
leather, 44% x 7 inches, 847 pages, 
published by the McGraw-Hill Book 
Co., Ine., 370 Sevent! ivenue, New 
York and supplied by Tur Founpry, 
Penton building, Cleveland, for $5.00 
plus 15 cents postage and in London 
by the Penton Publishing Co. Ltd., 
116-17 Caxton House, Westminster fo 
25s, postage extra 


L «he ists 


The volume is an especially fine 
reference book and contains much up 
to date information of interest not 
only to the chemist and metallurgist 
but also to the engineer In this the 
third edition, the material has been 
revised thoroughly and the book has 
been enlarged by approximately one 
third The handbook is 
12 sections, 


divided into 
covering mathematics; 
price and production statistics; phys 
ical constants: chemical data: sam 
pling, 
dressing; cyanidation; fuels and re 


assaying and analysis; ore 


fractories; mechanical engineering 
and construction; general metallurgy; 
organic chemistry and first aid. 
The first chapte 
fundamental formulas of mathematics 
and many tables The 
table on the conversion of 


contains the 


conversion 
foreign 
weights and measures should be of 
value to those interested in foreign 
work and is extremely complete. The 
second erhapter contains information 
on price and production of the lead- 
ing metals during the past 20 years 
Chapter III on physical constants is 

















done well. Information on fatigue of 
metals, test specimens, and corrosion 
should be valuable. 

Much information on the elements 
and their determination is included 
in the fourth chapter. The following 
three sections deal with mining prob- 
lems and should be of especial inter- 
est to mining engineers. Fuels and 
refractories are discussed in the next 
chapter which includes such informa- 


Log Chains Take Steel Chairs 





UT on the Pacific coast where 

men conform to the usual speci- 

fications, but where the trees 
are in a class by themselves, the 
methods and equipment employed in 
the lumber industry have been de- 
veloped to a high state of efficiency. 
As in practically every other indus 
trial line, castings, both steel and 
iron, take a prominent place in con- 
verting the trees of the forest into 
articles of commerce. ‘ 

One of the most common cascings 
is known as a log chair and serves to 
haul logs from the water to the higher 
elevation of the mill where the hun- 
gery saws are waiting. A number of 
these chairs are attached to an endless 
chain in which the usual link size is 
51% x 11 inehes and the diameter of 
the link is 1% inches. The chair 
covers three links and is attached to 
the center or vertical link by a dog 
and wedge. 

One of these chairs of unusual size 
for extremely heavy logs is shown in 
Fig. 1 The casting must fit chain, 
dog and wedge without any machin 
ing, therefore well made and accurate 
cores are necessary. A considerable 
number of castings, frequently several 
hundred, are required for a modern 
saw mill operating several log hauls 
The casting shown in the illustration 
measures 20 x 22 inches and weighs 
$25 pounds. Although designed for 


heavy duty the wearing action is 











Fig. 2 (Left) Drag Nide of Pattern. 





tion as the calorific values of various 
fuels, specific gravity and weight per 
gallon of oils, standard fire’ brick 
shapes, physical properties of various 
types of brick and temperature deter- 
minations with seger cones and fusion 
pyrometers. 

General information is included in 
the chapter on mechanical engineer- 
ing. Chapter X deals with general 
metallurgy and includes data on vari- 


By P. D. Forbes 








Fig. 1—Plan and Section of Steel Chair 


severe and frequent replacement is 
necessary. 

The drag side of the pattern is 
shown in Fig. 2, with the core prints 
tor forming the horizontal link clear- 
ances. The opposite or cope side of 
the pattern is shown in Fig. 3. The 
hub is cored for the dog and wedg 
This hub, also the two guide strips, 
aro loose. Both hub and guide strips 
are doweled to the pattern. 








ous processes known by the inventor's 
name, alloys, handling of ores, con- 
centrates and slags. The section de- 
voted to alloys is especially interest- 
ing. Sixty pages give data on the 
analyses of various alloys and trade 
names employed. Additional corro- 
sion data is included in this chapter 
Physical properties of alloys known 
under various trade names also are 
given. 












The coreboxes are shown in Fig. 3 
The half corebox for the dog space is 
in the center. The pattern for the 
dog sits on top of this corebox. The 
opposite half of the corebox is not 
shown. The core is made in halves 
and pasted. The coreboxes on eithe: 
side are for the link clearances, ons 
for A in Fig. 2 and one for B in the 
same figure. The center core is sus 
pended in the cope. A gap is provided 
at the inner end of each horizontal 
link core for the passage of the verti 
cal core in closing the mold. Thi 
feature is shown in Fig. 3. The mold 
are made in green sand and ars 
poured with steel melted from scra) 
charges in the electric furnace 


Steel Founders, Society 
Fixes Meeting Dates 


Board of directors, Steel Founder 
Society of America, which met a 
the Sherman hotel, Chicago, Dec. 10 
has announced the following meeting 
dates for meetings of the society 
Annual meeting and election of ol 
ficers, Jan. 29, Hotel Hollenden 
Cleveland; sales clinic and regular 
meeting, March 19 and 20, Neil 
House, Columbus, O.; and regula! 
meeting, April 23, Pittsburgh. Mid 
summer convention date is to be an 
nounced later. 


; 





Fig. 3—(Center)—Corebores for Links and Dog Spaces. Fig. 4—(Right)—Cope 


Side of the Pattern 









THe Founpry—January 15, 1931 











Wuat OTHERS ARE IHINKING 


Abstracts Selected from the World’s Foundry Literature 





Superheating Affects Properties 

Note on the Influence of Superheat- 
ing Molten Cast Iron, by J. E. Hurst, 
Foundry Trade Journal, Nov. 20, 1930. 

Many experimental investigations 
recently have been conducted abroad 
on the effect of superheating cast 
iron. In a recent investigation, metal 
was melted in the cupola, transferred 
to a crucible and superheated in a 
crucible type melting furnace for 
steel. Metal was tapped from the cu- 
pola at 1250 degrees Cent. (2282 de- 
grees Fahr.) and superheated to a 
temperature of between 1500 and 1600 
degrees Cent. (2822 to 2912 degrees 
Fahr.). The metal then was cast into 
cylindrical test castings on a centrif- 
ugal casting machine. Similar cast- 
ings were made from the cupola 
metal. 

Tests were carried out in accord- 
ince with the British Engineering 
Standards association specifications 
for aircraft material 4.K.6. Analyses 
of the superheated and cupola metal 
was as follows: SwuPpeRHEATED METAL; 
total carbon, 3.14 per cent; combined 
arbon, 0.70 per cent; graphite, 2.44 
per cent; silicon, 1.55 per cent; man- 
anese, 0.87 per cent; sulphur, 0.087 
per cent; phosphorus, 0.62 per cent; 
CupoLaA Meta; total carbon, 3.27 per 
cent; combined carbon, 0.70 per cent; 
rraphite, 2.57 per cent; silicon, 1.92 
per cent; manganese, 0.83 per cent; 
sulphur, 0.085 per cent; and phos- 
phorus, 0.62 per cent. 

Appearance of the castings showed 
that those made from the superheated 
metal were pinholed badly while 
hose made from cupola metal showed 
he characteristic surface of centrif- 
igal castings. Little difference was 
ibserved in fractures of the two ma- 
erials. Tensile strength, modulus of 
elasticity and brinell hardness values 
re slightly higher in the superheated 
ron while the permanent set and 
tress-deflection values are lower. The 
oss of 0.40 per cent in silicon by su- 
erheating is noteworthy. Centrifugal 
astings of the analysis given ordi- 
arily would show extensive chill on 
he outside surfaces adjacent to the 
pinning molds. In this case, no sign 
ff chill was observed and the cast- 
ngs machined freely. It appears 
rom the data obtained that super- 
eating tends to produce a grayer 
on. 


French Ingot Mold Practice 


Casting a 20-Ton Ingot Mold for 
leavy Forging Ingots, (Moulage d’un 
‘orps de Lingotiere de 20 Tonnes pour 
‘ros Lingots de Forge), by M. Con- 
tant. La Revue de Fonderie Mod- 
rne, Paris, Nov. 25, 1930. 

Loam molding is recommended for 
hat job, on the assumption that the 
oundry is equipped properly. Cen- 
ral cores are adjusted in the pit, 
ifter they have been dried, patched, 
leaned and sprayed. Some sand is 
ammed inside the central core and is 
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vented to facilitate the evacuation of 
gases. Sand also is rammed between 
the outside mold and the walls of the 
pit to prevent possible leakages but 
principally to neutralize the pressure 
caused by the liquid metal. Metal is 
fed into the mold cavity tangentially. 
The casting is poured from a suffi- 
ciently large ladle until metal appears 
in the risers, then hot metal is poured 
from another ladle into the risers 
until the level ceases to drop. Scum 
is taken out as it forms. The analy- 
sis of the metal used is as follows: 
Silicon, 1.90 per cent; manganese, 
0.75 per cent; sulphur 0.068 per cent; 
phosphorus, 0.094 per cent; and total 


»” 


carbon 3.23 per cent. 


Hardens Cast Iron 


Oil-hardening and Air-hardening 
Cast Iron, by J. E. Hurst, Jron and 
Steel Industry, London, December, 
1930. 

Tests were conducted on annular 
cylinders by the centrifugal method. 
Specimens were 414 inches in diam- 
eter, 9 inches long and 10 millimeters 
thick. Castings were made from re- 
fined iron containing chromium melt- 
ed in the cupola with nickel added in 
the ladle. Specimens in the shape of 
annular rings were cut from the cast- 
ings and were tested for elasticity, 
tensile strength, hardness. Complete- 
ly machined rings were used for the 
mechanical tests which were carried 
out according to the British Engineer- 
ing Standards association specification 
1.K.6. for aircraft material. Annular 
rings the full thickness of the cast 
ings and %-inch wide were used for 
hardness determinations. 

Many tests were made and three 
were selected as showing the results 
obtained. Samples had the following 
composition: Total carbon, 3.35 to 
3.39 per cent; combined carbon, 0.59 
to 0.69 per cent; silicon, 2.07 to 2.30 
per cent; manganese, 0.61 to 0.67 per 
cent; phosphorus, 0.34 to 0.54 pe 
cent; nickel, 1.32 to 3.37 per cent; and 
chromium 0.44 to 0.95 per cent. Test 
rings were cut from each of the pre- 
viously mentioned castings and were 
hardened and tempered at various 
temperatures. 

Heating for hardening was carried 
out in a silica muffle furnace fired 
with gas and the temperature was 
measured by a platinum-platinum 
rhodium thermocouple. The temper- 
ing operation was performed by hold- 
ing the hardened rings at the _ re. 
quired temperatures for 10 to 15 min- 
utes in a salt bath furnace. Temper- 
ing temperatures were measured by a 
mercury thermometer. 

Samples were heated to 850 to 875 
degrees Cent. (1562 to 1607 degrees 
Fahr.) and quenched in oil to harden 
them. They then were tempered at 
temperatures ranging from 250 to 495 
degrees Cent. and tested. Results 
showed that the tensile strength 
drops after the hardening operation 





and elasticity values tend to diminish. 
When the specimens were tempered, 
the hardness was lowered in propor- 
tion to the tempering temperatures, 
the higher the tempering temperature 
the lower the brinell hardness. Low- 
tempering temperatures that showed 
only slight changes in hardness values 
raised the tensile strength to approxi- 
mately the original value. The orig 
inal or as cast tensile value was ex- 
ceeded in those specimen that were 
tempered at medium temperatures 

Tempering also tends to return the 
elasticity values to those of the mate- 
rial as cast. Microscopic examinations 
showed that the structure of the hard- 
ened and tempered material was sor- 
bitic. The investigation showed that 
centrifugal castings containing nickel 
and chromium may be hardened and 
tempered to develop higher ranges of 
brinell hardness 


Enamel Defects Due to Many Causes 


The Cause of Blisters and Pin Holes 
in Wet Enameled Cast Ware (Ueber 
die Ursachen von Blasen und Nadel- 
stichen in Gussnassemaille), by 
Walter Kerstan, Die Giesserei, Dussel- 
dorf, Germany, Oct. 3, 1930 

In the manufacture of cast enam- 
eled ware by the wet method two 
types of defects usually are observed, 
namely blisters and pin holes which 
result from gas development during 
burning in the enamel muffle furnace. 
In this investigation, the difficulty in 
one instance was found to arise from 
a too low burning temperature (1472 
to 1506 degrees Fahr.) of the primary 
enamel coat due to faulty furnace con- 
struction. In another case blisters 
and pin holes were caused by high sul- 
phur spots on the surface of the cast- 
ing. The sulphur content of the 
places which failed showed 0.148 per 
cent sulphur as compared to 0.091 per 
cent for the remaining sections which 
enameled satisfactorily. Spongy iron 
gave rise to the difficulty in a third 
instance while in a fourth graphite 
segregation due to a change in pig 
iron source caused blisters and pin 
holes. Other causes included poor 
cleaning of the casting surface and a 
variation in temperature during the 
burning of the enamel ware. The lat- 
ter was caused by poor furnace design 
which permitted the walls and roof 
arch to become considerably hotter 
than the floor. Gray iron to be suit- 
able for enameling should be such that 
the graphite occurs finely divided or 
in the eutectic form and not as flakes. 
Reactions undergone by the carbon 
during the burning, particularly the 
decomposition of uncombined carbon, 
form the source of blisters and pin 
holes. Iron with a pearlitic structure 
is ideal. Care must be observed in 
sandblasting the surface so that the 
outer, first-freezing skin is removed as 
the skin usually has a different com- 
position than the interior of the cast- 
ing. Sandblasting also should remove 
any surface imperfections. 
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G Using More Magnesium 
EVELOPMENTS in methods of manufac- 
turing metallic magnesium have resulted in re- 
peated price reductions in recent years, the lat- 
est price cut bringing the cost of that metal to 
48 cents per pound, when purchased in 100 
pound lots. In many respects, the price trend of 
metallic magnesium has followed closely the 
path made a number of years ago by aluminum. 
In 1915, the average price for magnesium was 
five dollars a pound. Reductions have been 
made from time to time, and at the beginning 
of 1930, the selling price ranged from eighty 
cents to one dollar a pound. Two reductions in 
1930 brought the price to the present low level. 


Ar THE same time, progress has been made 
in adapting metallic magnesium to the needs of 
the designing engineer. In the manufacture of 
airplanes, where lightness is essential, consider- 
able work has been done. With magnesium em- 
ployed for certain parts it has been possible to 
decrease the weight of the airplane, and thus in- 
crease the pay load that may be carried. Con- 
sidering the weight saved, it is claimed that 
struts, chairs, instrument boards, engine parts 
and other equipment may be made economically 
with magnesium. 


Price reductions and technical research have 
increased the use of magnesium each year. In 
1921, the total consumption in the United States 
was 48,000 pounds, while in 1929, the consump- 
tion had grown to 900,000 pounds. Perhaps the 
future may find magnesium ranking as one of 
the important metals utilized in engineering 
construction. 





P q Shows Nonferrous Trend 


RODUCTION of nonferrous castings of vari- 
ous types showed a substantial increase during 
the two-year period from 1927 to 1929 accord- 
ing to a preliminary tabulation recently released 
by the bureau of census of the department of 
commence. In 1927 rough and finished castings, 
bearings and bushings, bells, and die castings 
were produced to the value of $136,522,247 
while in 1929 the value was $160,124,258 or a 
gain of approximately 17.3 per cent. 


Tue largest gain was in bearings and bush- 
ings which increased from $18,722,667 in 1927 
to $27,410,841 or 46.4 percent. Rough castings 
increased from $79,683,888 in 1927 to $95,745,- 


78 











119 in 1929 or about 20.5 per cent. The value 
of die castings increased approximately 10 per 
cent or from $20,059,381 to $22,076,623. The 
largest loss was reported in bells which dropped 
from $820,200 in 1927 to $588,397 in 1929 or 
about 28.2 per cent. Finished castings showed 
a loss of approximately 18.4 per cent in decreas- 
ing from $17,536,111 to $14,303,278. 





I @ Bread Cast on the Waters 

LN SURVIVING world advances in chemical] 
science and industry during 1930, Industrial and 
Engineering Chemistry, journal of the American 
Chemical society, states: “One of the notable 
contrasts between the current depression and 
that in 1921 has been the general maintenance 
of research and development staffs during the 
past year. Relatively few industrial scientists 
and engineers have been thrown to the croco- 
diles.’” This indicates that industry in general 
has considerably more foresight now than in the 
past. Any indication of slackness in business 
conditions during past depressions was regarded 
as the signal for reducing staffs to mere skele- 
tons all along the line. 


Fortunate.y, the fallacy of that procedure 
has been brought home. The tendency is to re- 
double efforts to hold organizations together, 
and in periods of depression problems involving 
the lowering of production costs and develop- 
ment of new products received the closest at- 
tention. Advertising and other sales effort is 
being continued in much greater degree than 
during past depressions. That is as it should be 
for then when the upturn begins, those firms 
which had foresight to repair their fences and 
build new ones, will be in a position to gather 
in business that amply will repay them. 





A @ Index Is Ready 

N INDEX of all articles published in THE 
FouNDRY during 1930, giving complete reference 
and cross-references to the material which has 
appeared in each of the 24 issues, has been pre 
pared for distribution. Readers who bind or pre- 
serve the past issues of this publication will find 
the index of value in referring to articles which 
have been published. A copy of the index will b« 
mailed free of charge to any reader who requests 
it from THE Founpry, Circulation Department 
Penton Building, Cleveland. 
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omings and Goings of Foundrymen 


Men of the Industry, Whose Activities Are Making Foundry History 





HOMAS H. BEAULAC, former- 

ly in charge of the foundry op- 

erated by the Springer Lock & 
Mfg. Co. Ltd., Belleville, Ont., has re- 
igned that position to become 
oundry superintendent, Chicago Pneu- 
natic Tool Co., Franklin, Pa. Prior to 
iis connection with the Springer com- 
pany where he remained one year, 
Mr. Beaulac was associated with the 
Worthington Pump & Machinery 
Corp., Harrison, N. J., and with the 
Franklin Foundry Co., Franklin, Pa. 
He held the latter position for 6 
ears. 

F. C. Hanke, mechanical superin- 
tendent, and J. P. Begley, chief 
metallurgist, General Steel Castings 
Corp., Eddystone, Pa., have resigned. 

L. G. Hults, United Engineering & 
Foundry Co., Pittsburgh, has been 
elected vice chairman of the execu- 
tive committee of the Allegheny 
Regional Advisory board. 

S. Wells Utley, vice president and 
ceneral manager, Detroit Steel Cast- 

Detroit, recently was re- 
president of the Michigan 


ng Co., 
elected 
Manufacturers association. 

W. K. Frank, vice president, Cop- 
nerweld Steel Co., Glassport, Pa., has 
been elected a director, United Engi- 
neering & Foundry Co., Pittsburgh, 
sueceeding his father, the late Isaac 
W. Frank. 

EF. W. formerly district 
ales representative, St. Louis, has 
een appointed general manager of 
ales, Reading Iron Co., Reading, Pa. 
Mr. Deepe will have his headquarters 
t 230 Park avenue, New York. 


Deepe, 


E. Walcher, formerly works man- 
iger, eastern division, General Steel 
Castings Co., Eddystone, Pa., has re- 
igned that position. Prior to his 
ppointment to the works manager- 
hip, Mr. Walcher had been works 
ianager of the Granite City plant of 
he American Steel Foundries. He 
vas appointed to that position in 
1920. 

H. E. Rogers, formerly assistant to 
he works manager, Granite City, 
ll., plant of the General Steel Cast- 
ngs Corp., has been appointed works 
ilanager, eastern division, Eddy- 
tone, Pa., to succeed E. Walcher, re- 
igned. Mr. Rogers was appointed 
ssistant to the works manager, com- 
ionwealth division, early in 1930, 
rior to that time he had been su- 
erintendent of the finishing depart- 
ent. 

W. Worley Kerlin has been appoint- 
d metallurgist in the technical de- 
irtment of the Gray Iron institute. 
Ir. Kerlin is a graduate of the Uni- 
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versity of Michigan, Ann Arbor, Mich. 
where he specialized in metallurgy. 
After graduation he was employed as 
research chemist in the metallurgical 
laboratory of the Packard Motor Car 
Co., Detroit. Later he was transferred 
to the Packard foundry as metallur- 
gist, where he became interested in 
sand control. For the past five years 
he has devoted his time to core and 
molding sand problems, first with the 
Valley Mould & Iron Corp., Sharps- 
ville, Pa., and then with the American 


W. Worley Kerlin 


Radiator Co., Buffalo, and the Ente: 
prise Sand Co., Pittsburgh and Con- 
neaut, O. During recent months he has 
been engaged in research work with 
Prof. H. L. Campbell at the University 
of Michigan. 

Herbert E. Field, formerly man- 
ager of roll sales, Mesta Machine Co., 
Pittsburgh, has resigned to become 
vice president, Mackintosh-Hemph‘)l 
Co., Pittsburgh. Mr. Field, prior to 
his appointment to the former posi- 
tion, was president and general man- 
ager, Wheeling Mold & Foundry Co., 
Wheeling, W. Va., and when that 
firm was merged to form the Con- 
tinental Roll & Steel Foundry Co., 
Chicago, became vice president and 
treasurer of that company. Mr. Field 
began his career with the Builders 
Iron Foundry, Providence, R. I., and 
later served with the Farrell Found- 
ry & Machine Co., Ansonia, Conn. He 
became connected with the Mackin- 
tosh-Hemphill Co. in 1904 as man- 
ager of foundry departments and oc- 
cupied that position for 10 years. He 
resigned that position to become 


president of the Wheeling Mold & 
Foundry Co. 

Cc. J. Seullin, general manager, 
Mississippi Valley Research Labora- 
tories, St. Louis, will address the reg- 
ular monthly meeting of the Quad- 
City Foundrymen’s association, Jan. 
26, at the Fort Armstrong hotel, 
Rock Island, Ill. Mr. Seullin will 
have for his subject, ‘‘Recommended 
Practice for Operating a 54-inch 
Cupola.”’ 

Wesley Lambert, past president of 
the Institute of British Foundrymen, 
and active in the reception of the 
overseas guests at the International 
Foundrymen’s congress held in Lon- 
don in 1929, was signally honored with 
the publication of the New Year's 
honor list, by receiving the decora- 
tion of Commander, Order of the 
British Empire. Mr. Lambert is man- 
ager of the metallurgical depart- 
ment, J. Stone & Co. Ltd., London 


Book Review 

Wage-Payment Plans that Reduced 
Production Costs, Hugo Diemer: cloth 
6 x 9 inches, 272 pages, published by 
McGraw-Hill Publishing Co., New 
York, and supplied by Tue Founpry, 
Cleveland, for $2.50 plus 15 cents post- 
age, and in London by the Penton 
Publishing Co., Ltd., 416-17 Caxton 
House, Westminster, for 12s 6d plus 
postage. 

The book differs from many others 
on the same general topic of wage 
incentive systems, in that it includes 
the work of some 30 different authori- 
ties in the field. Each of these men 
has contributed a chapter giving his 
experience with some phase of the 
incentive system idea in actual opera- 
tion in an industrial establishment. 
This presentation of actual cases 
gives a practical slant to the work 
which should aid the executive who is 
contemplating the installation of an 
incentive wage system In addition 
to the results of application, chap- 
ters are presented covering briefly 
the theory and fundamentals of the 
better known standard systems of 
wage incentive and preliminaries nec- 
essary to their installation. The 
book should be of value both to the 
industrial engineer and to the execu- 
tive who wishes to compare theory 
with the results of its application. 


Austin Co., Cleveland, engineer 
and builder, has opened a new dis- 
trict sales office at 809 First Na- 
tional Bank building, 1 Federal 
street, Boston. The office is in 
charge of A. D. Engle, formerly sales 
engineer of the New York office. 





Pouring Device Swings 
in Complete Circle 


Modern Equipment Co., Port 
Washington, Wis., formerly the Mod- 
ern Pouring Device Co., recently in- 
troduced a newly designed, electrical- 
ly operated, metal pouring device 
with push button control. This de- 





The Device May Be Rotated Through 
360 Degrees on a New Type Swivel 


vice may be rotated through 360 de 
grees on a new type swivel. 

The push button control is mount 
ed on a rigid arm ladle guide. Wit! 
that type design, it is claimed the 
operator has complete control of the 


unit. The equipment also may be 
used for general work around the 
plant. The ladle may be disengaged 


readily after which the unit may be 
utilized for transportation of mate 
rials, molds, ete The unit is con 
structed entirely of steel and is sup 
plied complete with trolleys) and 
tracks. Any type hoist may be utiliz 
ed with this equipment 


Annealing Furnace Has 
Rotating Hearth 


H. L. Dixon Co., 
introduced a rotary-hearth annealing 
furnace designed by King-Taudevin & 
Gregson, Ltd., Sheffield, Eng. The 


Pittsburgh, has 


unit is adapted to annealing, case 
hardening and other 
Claims made for the furnace include 
low fuel consumption, control of gas 
and air supply, longer life of anneal 
ing pots, uniform annealing, and 
definite acceleration and temperature 
gradient. 

Air is introduced into recuperators 
where it is heated on the counter-cur- 
rent principle. Heated air passes 


operations 


from the recuperators through the 


RO 


ports into the chamber where it is 
mixed with hot gases. That mixture 
passes into the furnace where partial 
combustion takes place. Tertiary air 
is introduced into the furnace through 
damper-controlled ports and completes 
the combustion. Products of combus- 
tion are directed across the furnace 
where they come in contact with the 
materials that are being treated. A 
swirling atmosphere is created in the 
furnace and the gases are carried 
around the chamber. That feature is 
claimed to give maximum heat absorb- 
tion and constant temperature. Waste 
gases are carried from the furnace 
through the exit flue into the re- 
cuperators and from there into the 
damper-controlled chimney flue. 

The furnace chamber is circular in 
shape and of suitable dimensions to 
suit the rotating hearth. Dimensions 
depend upon the required capacity. 
The hearth is built of castings and is 
lined with fire brick with an under- 
lying layer of insulating material. 
The hearth is supported on an iron 
base plate and is equipped with ball 
bearings located in the base plate in 
such a manner that the lower race fits 
loosely in an oil bath in which the 
whole ball race is emersed. A con- 
centric pin maintains the rotating 
hearth in a central position and is 
claimed to eliminate thrust on the 
ball race. A worm ring, fitted to the 


lower hearth casting around its pe- 
riphery and engaging a worm geat 
mounted on a shaft connected to the 
prime mover, drives the hearth. 

The top casting of the table is pro- 





























Cross-section of Rotary-Hearth Furnace 






vided around its circumference wit) 
a lip projecting down into a san 
sealed trough which protects the me 


chanical parts from the _ furnac 
atmosphere and also prevents any ir 
filtration of air. The furnace is de 
signed for the use of producer gas bt 
by modifying the port constructior 
natural gas, oil or tar may be used. 


Protects Grinder Parts 
From Dust and Dirt 


Hammond Machinery Builder 
Inc., Kalamazoo, Mich., has plac 
on the market the new bench ty; 
electric grinder shown in the a 
companying illustration. This grind 
er is designed as a general purpos 
tool, light production grinder ar 
often is used in tandem with largs 
machines so that the wheel may | 
transferred from the larger to tl 
smaller machine when it becom«s 
worn. It is identical in general co) 
struction to the larger machine 
made up to 10 horsepower by tl 
Hammond company. 

The motor is inclosed totally t 
eliminate possible injuries from a 
cumulation wf dirt and abrasive dus 
and is especially designed for grin 
er service. Push button 
mounted on the pedestal and an a 
tomatic motor starter are supplie 
with the machine. The motor is pré 
tected against overload, low voltag: 
and phase failure. The oversi: 
chrome nickel 
floats in oversize ball bearings whik 


contre 


steel, motor sha 





Showing Driving Mechanism Recupe? 


tors, Dampers and Other Details of Construction 
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are protected from dirt and grit by a 
double labyrinth seal. 

Convenient oil cups with oil level 
gage and flushing plug are supplied. 
Standard equipment also includes 
wheel guards which can be adjusted 
io compensate for the wear of the 
wheels and yet maintaining the same 
listance between the wheel and the 
guard. Exhaust outlets are supplied 
is part of these guards for conven- 
ence in attaching the grinder to the 
xhaust system. Shatterless glass 
-ye guards offer protection and con- 
venience. 

The machines are supplied for 110, 
220, 440 and 550-volt, 1, 2 or 3- 
yhase alternating current and also 
or 110 and 220-volt direct current. 
Either the bench or floor types may 
ve secured. The 1%-horsepower 
rinder is used with 10-inch diam- 


Grinder Is Supplied With 
Wheel and Eye Guards 


Safety 


eter, 1%-inch face wheels. The 
horsepower machines use 12-inch 
vy 2-inch wheels. 


Machine Has 
Lift Table 


Adams Co., 170 Foster street, Du 
ique, Iowa, has developed a mold 
g machine that is especially adapt- 
i to split pattern molding. The ma- 
iines incorporate practically the same 
esign features as the jolt-squeezer 
pe made by that company but in 
ddition have an air-operated lift 
ible which makes them available 
rr mechanical pattern draw work. 
Lift pistons have an exceptionally 
ng bearing and the lift table is 
ilided accurately at six points. Lift 
ins are adjustable readily to con- 
rm with any size flask within the 
ipacity of the machine. The head 
made of steel and is counterbal- 
need by flat coil springs of tem- 
ered vanadium steel in dust proof 
Other features include 
1ee valves for jolt and vibrator con- 
ol; a pressure regulator for con- 
olling the squeezing pressures; an 
itomatic, injection oiler for lubri- 
iting pistons and valves; and rust 
sisting side and guide rods. 

The accompanying illustration 
ows a machine with a 10-inch 


Special 


osures., 
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squeeze piston, a 4-inch jolting 
mechanism and a distance of 32 
inches between side rods. On that 
type machine, the lift is adjustable to 
5 inches. The company also manu- 
factures a larger machine with a 12- 
inch squeeze piston, a 5-inch jolt- 
ing mechanism and a distance of 38 


The Machine Is Built 
in Two Sizes. One 
Has a 5- and the 
Other a 6-Inch Lift 
Both Lifts Are Ad- 
justable 


inches between side rods. The lift 
on the larger machine is adjustable 
up to 6 inches. Both sizes are made 
in the stationary and portable types. 


Introduces Gas-Fired 
Oven Heater 


Drying Systems Inc., 1800 Foste: 
avenue, Chicago, has introduced a new 
type gas-fired heater to its line of gas 
and oil-fired external heating equip- 
ment. The equipment is designed for 
heating industrial ovens, dryers, bake 
ovens, etc. 

The new unit is designed on the 
principles covering the recirculation 
of diluted combustion products and 
may be operated 
through or pull through type heate) 
When operated as the former type, 
the circulating fan is located at the 
inlet end of the heater where it han 
dles either cold air or, if the recircu 
lation principle is used, air of consid 
erably lower temperatures than the 
heated mixture delivered to the oven 
The cooler air through the 
heater at high velocity and induces 
and dilutes the combustion products 
from the gas burners for delivery to 
the oven at the desired temperature 


either as a push 


passes 


When the unit is operated as the 
pull through type, the fan is located 
at the outlet end of the heaters so 
that the products of combustion which 
consist of fresh air and recirculated 
air are pulled through the heater and 
fan for delivery to the oven at the 


desired temperature. Several type 


burners are available. The simplest 
burner is of the atmospheric type and 
the burner front is designed to ac- 
commodate that type. High or low 
pressure inspirator type burners may 
be installed by making minor changes 


Sandblast Nozzle Made 
of Special Alloy 


Mills Alloys Inc. 3202 South San 
Pedro street, Los Angeles, has intro- 
duced a new type sandblast nozzle of 
tungsten carbide designed to eliminate 
frequent changes and replacements, 
lost time, waste of air and sand, and 
inefficient focusing. The nozzle tip 
consists of a cast tungsten carbide 
bushing. Since that metal is brittle, 
an aluminum jacket is cast over the 
outside of the bushing to protect it 
against breakage. The manufacturers 
claim that the efficient life of the noz 
zle is 500 operating hours 
13107 
Athens avenue, Cleveland, has ap- 
pointed the Riley Engineering & Sup 
ply Co. Ltd., Toronto, the exclusive 
manufacturing and sales agents in 
Canada of the conveying equipment 
made by the former company 


American Monorail Co., 


Several Types of Burners Are Available for Use on the Heating Units 









CTIVITY increased in sev 





after the first of the y 






turers reported substantial incre 





increased operations six points 
ing the first week of 1931 to an 
erage of 42-43 per cent of capa 
Whether this represents only a 
sonal pickup or an actual step 
ward a business recovery, is ¢ 
cult to predict. 
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A slight improvement in the 

eration of malleable plants has 
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sulted from the burst of activit 
the automobile field. Estim 
show that shipments of casting 
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roll production still is light. 
T_T 
Approximately 70 per cent of 
members of the Steel Founders’ 
ciety of America reporting in 
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December increased over November, 
‘tion 
also showed a gain in the last month 


Foundry operations in the Pitts 
burgh district improved slightly in 
December over November, despite 


seasonal influences which restricted 
operations somewhat during the last 
two weeks of the month. Radiator 
foundries continued fair operating 
schedules although output of job- 
bing foundries was light. Steel 
foundries are running better than 
a month ago, with some railroad 
business helping to inerease opera 


tions. Machinery builders are main 
taining steady schedules although 


the 
So 


De 





cember were operating 50 per cent 
or below. About 24 per cent were 
operating between 51 and 70 per 
cent, 5 per cent between 71 and 100 
per cent and 1.6 per cent were over 
100 per cent of capacity. 

—T—T 

In the Chicago district and in 
Western Michigan, average foundry 
operations remain at about 40 per 
cent. Several of the shops special- 
izing in automotive castings are in- 
creasing schedules and steel found- 
ries report more inquiries and book- 
ings. Activity in the gray iron job- 
bing shops in the Chicago area is 
rather spotty. 

T_T 

Several gray iron jobbing found- 
ries in Cleveland have increased op- 
erations slightly due to orders from 
automobile companies or _ tractor 
manufacturers. At least two com- 
panies specializing in tractors, which 
have been down or operating on ex- 
tremely low schedules for some time, 
are reported as increasing their op 
erating rate substantially. 

T—T— 

Although total pig iron produc- 
tion in December was the lowest 
monthly total in almost 9 years, the 
production of merchant iron in- 
creased over the previous month, 
according to Steel. Total produc- 
tion was 1,665,630 tons during the 
month eompared with 1,865,458 
tons in October and 2,836,917 tons 
in December, 1929. Merchant iron 


RAW MATERIAL PRICES 
Jan. 6, 1931 


Iron 
1,00 


No. 2 foundry, Valley 
No. 2 Southern, Birmingham 14 
No. 2 foundry, Chicago 
No. 2 foundry, Buffalo 17.50 
Basic, Valley 17.00 
Basic, Buffalo 17.00 
Malleable, Chicago 17.50 
1 


00 


Malleable, Buffalo 18.00 
Coke 
Connellsville beehive coke $3 50to 4.85 
Wise county beehive coke $4.25 to 5.00 
Detroit by-product coke 8.50 
Scrap 
Heavy melting steel, Valley....$12.50 to 13.00 
| Heavy melting steel, Pitts 12.50 to 13.00 
Heavy melting steel, Chicago 10.00 to 10.50 
| Stove plate, Buffalo 9.00 to 9.25 
Stove plate, Chicago . 7.00to 7.50 
No. 1 cast, New York 8.00 to 8.50 
No. 1 east, Chicago 9.50 to 10.00 
| No. 1 east, Philadelphia 12.50 to 13.00 
| No. 1 cast, Pittsburgh 12.50 to 13.00 
No. 1 cast, Birmingham 11.50 to 12.00 
Car wheels, iron, Pittsburgh 13.50 to 14.00 
Car wheels, iron, Chicago 11.50 to 12.00 
Railroad malleable, Chicago.. 12.75 to 13.25 
Agricultural mal., Chicago 11.00 to 11.50 
Malleable, Buffalo 13.00 to 13.56 


Nonferrous Metals 
Cents per pound 


| Casting, copper, refinery 10.25 to 10.3714 
| Straits, tin 26.62 %4 to 26.75 
| Aluminum, No. 12, producers 22.00 
Aluminum, No. 12, remelt 12.50 
Lead, New York 5.00 
Antimony, New York 7.25 to 7.37% 
Nickel, electro 35.00 
Zine, East St. Louis, Il 4.10 


394,166 


nF 
oU i 


Production of castings in th 
Philadelphia district in Novembe! 
according to a report of the indus 
research department, Univer 


trial 


sity of Pennsylvania, was less 
October. In the plants report 
in November de 


in 
ing 


and 


1929. 


New orders for bath tubs in No 


Per Cent 


vember totaled 33,502 units com 
to 43,750 in October, accord 
ing to the department of commerce: 
A total of 46,045 sinks were ordere: 


pared 


operations 
creased 23.4 per cent over Octobe 
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Trade ‘Trends in ‘Tabloid 


produced during the month totale 
tons compared with 385 
tons in November. 





T—T 


35.3 per cent over November! 


TT 
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GRAY IRON PRODUCTION 
|NEW BUSINESS AND UNFILLED ORDERS 


| Gray Iron Institute, Inc 
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1929 1930 1931 


during the month against 58,504 
the preceding month. 


A 


land, 


men 


its 


new 


automobile industry, the bulk of the 
is general in nature, includ 
pipe fitting: 


work 
ing patterns for valves, 
Inquiries have picked up 


ete. 


Average New York prices of no! 
ferrous metals during 
cording to Daily Metal Trade, we 
as follows: Casting copper, 10.389 
electrolytic copper, 10.613¢c; Strait 


tin, 


mony, 7.088¢c; aluminum, 98-9! 


22.900c. Zine averaged 4.100c Eas 


‘ 


St. 


Thousands of Cars 


T—T 
large pattern shop in Cley 
which has been employing 


for several months, increas¢ 
force to 40 men the first wee! 
in January. While a portion of th: 
orders received are from tl 


—T—T 


25.249c; lead, 5.100e; an 


Louis, Ill. 
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John W. McKeon, formerly vice 
president, West Michigan Steel 
Foundry Co., Muskegon, Mich., died 
recently in Sierra Madre, Calif. 


James T. Frank, for eight years 
metallurgical engineer in the steel 
foundry of Bethlehem Steel Co., 
Steelton, Pa., died Dec. 9. 


Frederick B. Farnsworth, 79 years 
old, ex-mayor of New Haven, Conn., 
ind head of the McLagon Foundry 
Co., New Haven, died in that city Dec. 
24. 

Michael A. Norton, who for ten 
years has been associated with Al- 
bany Brass Foundry Inc., Albany, 
N. Y., died recently in that city. At 
one time Mr. Norton was president 
f Sweet & Doyle Foundry Co., Green 
Island, N. Y. 


John T. Witkin, 67 years old, for 
more than 12 years, president, Con- 
nersville Blower Co. Inec., Conners- 
ville, Ind., which last February was 
merged with P. H. & F. M. Roots Co., 
ind Wilbraham-Green Blower Co. in- 
to the Stacey Engineering Co., died 
it Connersville, Dec. 27. He became 
president of the firm upon the death 
of E. W. Ansted in July, 1917. 


Louis Vierling, 76 years old, chair- 
man of the Vierling Steel Works, 
Chicago, died Dec. 27, after a brief 
illness. Mr. Vierling started business 
with the old Union Iron Works, Chi- 
cago, in 1872. Ten years later he 
became secretary-treasurer of the 
Vierling-McDowell Co., which later 
was changed to the Vierling Steel 
Works. Mr. Vierling was made presi- 
lent of the latter company in 1906 
ollowing the death of his brother 
tobert. Several years ago Mr. Vier- 
ing became chairman of the board. 
He also was affiliated with one of his 


brothers, Adolph J. Vierling, in the 
Paxton & Vierling Iron Works. Oma- 
ha, Nebr. 

George A. Ray, 55 years old, vice 
president of the Taylor & Fenn Co., 
Hartford, Conn., died at Hartford hos- 
pital Dec. 30. He was born in Provi- 
dence, R. I., in 1875 and at the age of 
13 was employed by Brown & Sharpe 
Mfg. Co. After 17 years he became 
foundry foreman for Phoenix Iron 
Foundry Co., Hartford and later be- 
came superintendent. In 1922 he was 
elected vice president and director of 
the company, since known as the Tay- 
lor & Fenn Co. He served as presi- 


George A. Ray 


dent of the New England Foundry- 
men’s association, and also was a 
member of the American Foundry- 
men’s association. 

Maj. James M. Holloway, 63, man- 
ager of sales at Kansas City, Mo., 


American Steel & Wire Co., Cleve 
land, died Dec. 3. He had devoted 
more than 40 years to the iron steel 
and hardware industries. He was 
with the expeditionary forces in 
Cuba during the Spanish-American 
war, resigning as treasurer of Adrian, 
Mich., his birthplace to be captain of 
a regiment from that city. He re- 
turned as major. Major Holloway was 
a practical iron molder, having been 
apprenticed as a foundryman in his 
youth. He had been with American 
Steel & Wire Co. for about 30 years 
and held the Gary medal for more 
than 25 years’ service with the 
United States Steel Corp. 


William Gardner, senior vice presi 
dent and director, United Engineering 
& Foundry Co., Pittsburgh, died at 
his home in that city Dec. 28, follow 
ing a brief illness. He had been ac- 
tive in the sale of rolls and rolling 
mill equipment for almost 40 years 
Born in Scotland March 3, 1865, he 
came to this country at the age of 14 
In 1891 he became a salesman for the 
Mesta Machine Co., Pittsburgh, and 
two years later joined the Frank- 
Kneeland Machine Co., now part of 
the United company. In 1907 he sev 
ered that connection to become finan 
cially interested in the American Roll 
& Foundry Co., Canton, O. When that 
company was purchased in 1910 by 
the United company, Mr. Gardner 
went with the latter as chief roll 
salesman. In 1919, he was elected 
vice president in charge of roll and 
steel castings sales and held this po- 
sition until his death. 


Union Carbide & Carbon Corp., Ca 
bide and Carbon building, New York, 
will market those products of the 
company used for oxyacetylene weld- 
ing and cutting through its subsid- 
iary, the Linde Air Porducts Co. The 
products include acetylene, oxygen, 
carbide and apparatus. No changes 
will be made in distributing stations. 





What the Foundries Are Doing 


Reflecting the Activities of the Gray Iron, Malleable, 


Steel and Brass Shops 





Neenah Foundry Co., Winneconne 
venue, Neenah, Wis., recently suf- 
red a slight damage by fire. 
Bettendorf Co., Bettendorf, Iowa, 
is resumed work on a one furnace 
iS1S. 
Standard Iron Works, Ltd., Edmon- 
yn, Alta., recently was severely dam- 
ed by fire. Loss is estimated at 
000. 
rance 
orth Baltimore, O., 
ent work to assure at least two 
onths full time operation. 
Marshall Furnace Co., Marshall, 
ich., is booking a lot of orders for 


Foundry & Machine Co., 
has secured suf- 
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1931 according to Herbert Mathews, 
plant manager. 

Doehler Die Casting Co., Batavia, 
N. Y., is increasing employment at its 
local plant according to H. H. Doeh- 
ler, president of the company. 

Franklin Brass & Aluminum Co., 
11 Crocker avenue, Franklin, Mass., 
has resumed operations after being 
closed for several weeks. 

Prichard & Andrews Co., Ltd., 472 
Coth street, Ottawa, Ont., recently 
started the manufacture of brass and 
aluminum castings Walter Prichard 
is president. 

Smith Foundry, 512 Railroad street, 
North Baltimore, O., has secured the 


contract for the casting of balls to be 
used by the Ohio Oil Co., for closing 
its wells in Wood county. 

Pacific States Cast Iron Pipe Co., 
Provo, Utah, is completing improve- 
ments and an extension to its plant. 
Water and gas pipe of larger sizes will 
be made. 

Sales activities of the Southern 
Manganese Steel division of the Amer- 
ican Manganese Steel Co., Chicago 
Heights, Ill., have been transferred 
from St. Louis to Chicago Heights. 

New Home Sewing Machine Co., 
Orange, Mass., has been acquired by 
the Free Sewing Machine Co., Rock- 
ford, Ill. The equipment of the 


83 





Orange plant has been moved to 
Rockford. 

Malleable Iron Division, General 
Motors Corp., Saginaw, Mich., has 
awarded the contract to the Austin 
Co., 11-205 General Motors building, 
Detroit, for an annealing and kiln 
plant. (Noted Jan. 1.) 

Manufacturing operations of the 
Fuller Lehigh Co., Fullerton, Pa., will 
be transferred and merged with the 
Barberton, O., works of the parent 
company, the Babcock & Wilcox Co., 
on February 1. The plant at Fuller- 
ton will be closed. 

Coulter Copper & Brass Co. Ltd., 
115 Sumach street, Toronto, Ont., ad- 
vises through A. E. Coulter, secretary, 
that the subsidiary, Coulter Mfg. Co. 
Ltd., now is being located at Oshawa, 
Ont. The new concern will handle 





automotive hardware such as die cast- 
ings, stampings, electroplating, and 
assembly work. Operations will start 
about March, 1931. 

Forest City-Walworth Run Foundries 
Co., 2500 West Twenty-seventh street, 
Cleveland, has changed its name to the 
Forest City Foundries Co. Change was 
made for brevity and the organization 
and address will be the same. 

Charles Wegelin and Louis Callot, 
formerly vice president and secretary 
respectively, Dixie Brass & Foundry 
Co. Inc., Birmingham, Ala., have or- 
ganized a new corporation known as 
the Dixie Bronze Co. Ine. and will 
operate the plant of the former com- 
pany under that name. Charles Weg- 
elin is president and treasurer of the 
president and J. E. McAllister is secre- 
tary. 





New Trade 


Publications 





DIE CASTINGS—The Allied Die 
Casting Corp., Long Island City, N. Y., 
discusses the designing of parts for die 
casting in a recent publication issued 
by the firm. 

RUST PREVENTIVE—A compound 
to be applied to steelworks to prevent 
rusting is featured by the Skybrite Co., 
Cleveland. It is of water consistency 
and applied to surfaces by spray or 
brush. 

BELT CONVEYORS—A folder, No. 
1248, issued by the Link-Belt Co., Chi- 
cago, illustrates various applications of 
the portable, belt conveyors made by 
the company. Suggestions for use and 
statements from users are included. 

ELECTRIC TOOLS—Millers Falls 
Co., Millers Falls, Mass., has issued 
a catalog of its portable electric 
tools. The tools include drills, hole 
saws, hand saws, screw drivers, ham- 
mers, grinders, valve refacers and 
sanders. 

CONVEYOR OVENS — Despatch 
Oven Co., 622-628 Ninth street, south- 
east, Minneapolis, in a current, il- 
lustrated bulletin describes a num- 
ber of typical installations of con- 
veyor ovens made by the company 
in diversified industrial applications. 

TRAMRAIL — Cleveland Electric 
Tramrail division of the Cleveland 
Crane & Engineering Co., Wickliffe, 
O., calls attention in a current bulletin 
to differences developed in its hand- 
operated tramrail carriers which adapt 
them to various uses in industry. Illus- 
trations present some of the uses. 

WELDING SUPPLIES — Fusion 
Welding Corp., 25 East Twenty-sixth 
street, New York, has issued a price 
catalog of welding accessories and 
supplies handled by the company. 
Cable, lugs, eye shields, rods, and 
electrodes are among the _ products 
listed. 

AIR TOOLS—Catalog No. 30, re- 
cently published by the Buckeye Port- 
able Tool Co., Dayton, O., illustrates 
and describes the company's line of 
portable air tools adapted to indus- 
trial use. Points of superiority of 
design are emphasized and informa- 
tion on correct use of the tools is 


given. 
VEGETABLE OILS—Spencer-Kel- 
logge & Sons Corp., 


Buffalo, N. Y., 
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stresses the importance of a more per- 
sonal and friendly basis for industrial 
dealing in a bulletin entitled, “I Wish 
We Knew Each Other Better.” The 
facilities of the company are outlined 
and its services described in supply- 
ing vegetable oils including core oils. 

NONFERROUS MATERIALS—The 
Cc. Wilh. Kayser & Co., Berlin, Ger- 
many, has published a 90-page cata- 
log giving information on the mate- 
rials that it produces. These include 
ingot copper, electrolytic and refined 
grades; red brass, bronze and yellow 
brass ingots; lead and lead alloys; 
zinc and zinc alloys, etc. 

SAND MILLS—A folder from the 
Universal System of Machine Mould- 
ing & Machinery Co., Ltd., 13/15 Wil- 
son street, London, England, illus- 
trates and describes the sand rub- 
bing machines of the company and 
points out the advantages of the ma- 
chines in mixing damp molding sands 
together. 

MANOMETERS—Meriam Co., 1955 
W. 112th street, Cleveland, has issued 
a booklet on manometer, draft and 
pressure gages. A simple, nontechnical 
discussion covers the fundamental prin- 
ciples of operation of this type gage. 
This is followed by instructions for op- 
erating the instruments made by the 
company. Data tables are given for 
pressure and flow measurement. 

MOTORS—Various types of small 
power motors are covered in circu- 
lar No. 1883 recently issued by West- 
inghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. The text describes 
the motors and illustrations, showing 
construction details, appearance, and 
applications, are given. A _ starting 
switch for the motors also is de- 
scribed. 

POWER PUMPS Worthington 
Pump & Machinery Corp., New York, 
has issued a catalog, No. D-423-B1, 
describing its vertical, triplex, power 
pumps. Illustrations are given of 
the various models of the pumps with 
engineering description and data on 
performance. Design features are il- 
lustrated and_ typical installations 
shown. 

CHAINS—Link-Belt Co. is distribut- 
ing from its office, 200 South Belmont 
avenue, Indianapolis, a 32-page data 















book, No. 1050, which describes links 
and attachments for cast chains used 
in power transmission and conveying 
services. The links are made from the 
new, processed malleable iron developed 
by the company. Dimensions, strengths, 
list prices and weights, are given in 
the data book. 

STEEL BUILDINGS—Internationa! 
Derrick & Equipment Co., Columbus 
O., has issued a catalog of standard 
steel buildings supplied by the com 
pany. Typical buildings are illustrat 
ed in industrial service and attentio: 
is called to the savings possible by 
the use of standardized building 
parts. Engineering features of the 
design are described in application to 
industrial use. 

HEAT TREATMENT—General Elec- 
tric Co., Schenectady, N. Y., has issued 
a 75-page booklet, on the heat treat- 
ment of steel in the standard electri 
furnaces made by the company. Gen- 
eral, technical information and cost dis- 
cussion is followed by a description with 
operating characteristics of the fur 
naces. Other bulletins recently pub 
lished describe air-draw, conveyor, and 
direct-heat furnaces made by the same 
company. 

SNAGGING EQUIPMENT—Thre: 
bulletins on high-speed snagging ma 
chines recently have been issued by 
Norton Co., Worcester, Mass. The 
16 and 24-inch swing-frame grinders 
made by the company are described 
in two of the bulletins, and the 30 
inch floor-stand machine in the third 
Features of design are illustrated and 
specifications given along with ds 
scription of the operating character 
istics. 

ROTARY PUMPS—A 104-pag: 
book, catalog 58, has been issued by 
Geo. D. Roper Corp., Rockford, II! 
covering the hand and power rotary 
pumps made for hydraulic servic 
transfer of power, and for circulatin: 
coolant. The book is designed to ai: 
in selecting proper pump equipment 
Various types of gear and van 
pumps are illustrated and their use: 
pointed out along with engineerin: 
data of value in solving hydraulic 
problems. 

VIBRATING SCREENS—Featuring 
its Leahy vibrating screens for wet or 
dry screening of materials, Deister 
Concentrator Co., Fort Wayne, Ind 
has issued an illustrated bulletin No 
12-E. A complete description of th: 
screens is given including engineering 
and design details with illustrations 
of the equipment in typical industria! 
applications. The screens are supplied 
from a 3-inch opening down to 100 
mesh, and items of superiority ar 
pointed out for various screening jobs 
including clays, silica sand, and 
foundry sand. 

FIRE CLAY REFRACTORIES 
Under the direction of the United 
States Bureau of Mines and in co 
operation with the Laclede Christy 
Clay Products Co., St. Louis, a mo 
tion picture “Story of Fire Clay Re 
fractories,”” has been made availablk 
The picture has been received wit! 
great interest wherever shown and i 
described by experts as an outstand 
ing piece of work. It may be show 
in 45 minutes and is available in th 
16mm and 35mm sizes. Copies ma 
be had rent free from the Unité 
States department of commerce 
bureau of mines, Pittsburgh, und 
the motion picture subject No. 97 
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